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Pa6ouyasa nmporpamma no ¢usuke MKOY «JlyxkHoBckas COI» Ha
ypPOBHE OCHOBHOI'O 00llero o6pa3oBaHMsl COCTaBJeHAa Ha OCHOBe
MOJIO)KEHUH M TpebGOBaHUM K pe3ysbTaTaM OCBOeHHUs Ha 6a30BOM
ypOBHE OCHOBHOUM o6pasoBaTesibHOUW mporpammbl 000, a Takxe C
y4éTOM MporpaMMbl BOCIMTaHUA M KoHIenuuu npenopaBaHUsA
ydye6Horo mnpeaMera «®Pusuka» B MKOY «JlyxkHoBckass COIl»,
peanusytoieit OOII 000

NOACHUTE/IbHAA 3ANMUCKA

Copeprkanue [IporpamMmMbl HanpaByeHO Ha GOPMHUPOBaHUE ecTe-
CTBEHHO-HAyYHOUW T'PAaMOTHOCTH Y4YalllUXC U OPraHU3aluI0 U3Y-
4yeHUs1 QU3UKHU Ha [esATeJbHOCTHOU OoCHOBe. B Hell yuuThIBawTCs
BO3MOXKHOCTH IIpeiMeTa B peasin3anuu Tpe6oBanun ®roc 000
K IJIAHUPYEMbIM JIMYHOCTHBIM U MeTanpeMeTHbIM pe3yJbTaTaM
00y4eHHs, a TaKXKe MeXITpeJMeTHbBIE CBAA3H €CTeCTBEHHO-HAYUYHbIX
y4eOHBIX IPeIMETOB HA YPOBHE OCHOBHOTO 0011lero 06pa3oBaHUs

B nporpaMmMe onpeziesisilo TC OCHOBHBIE 1[eJIU U3Y4YeHUsT PUUKHU
Ha YpOBHE OCHOBHOIO 0611ero 06pa3oBaHUsl, MJIaHUPYeMble pe3yJib-
TaTbl OCBOEHUSI Kypca PU3UKHU: JJUYHOCTHbIE, MeTalpeJaMeTHBIE,
npeaMeTHble (Ha 6a30BOM ypOBHE).

[IporpaMMa ycTaHaB/JIMBAaeT pacupejesieHHe yieGHOTO MaTepHasa
o rozaM oby4yeHus (mo KjaccaMm), NOCJeJ0BaTEJbHOCTb U3yYEeHUS
TeM, OCHOBAaHHYIO Ha JIOTHUKe Pa3BUTHSA NPEJMETHOIr0 COAEpPKaHUA U
y4éTe BO3PACTHBIX OCOGEHHOCTEH y4YalllUXCs, a TaKXKe TEMaTUYEeCKOe
IJIaHUPOBaHUE C YKa3aHUEM KOJIMYEeCTBA 4YacOB Ha U3y4eHHe KaKJou
TeMbl U  XapaKTepPUCTUKON y4YeGHOU [esATeJbHOCTH YYalllUuXc,
peaysinlyeMoi Npu U3yYeHUU ITUX TEM.

[Ilpu paspab6oTke pabodyed mnporpaMMbl B TeMaTHYECKOM
MJIAHUPOBAaHUW OBbLJIM  YYTEHbl BO3MOXHOCTHU HCIHOJIb30BaHUSA
3JIEKTPOHHBIX (uudpoBbIX) o6pa3oBaTeJbHbBIX pecypcos,
SIBJISTFO I UXCS y4e6HO-MeTOJUYECKUMU MaTepuagaMu
(MynbTHUMeOUKWHBIE NPOTPAMMBbI, 3JIEKTPOHHble YYeOHUKHA U
3a/Ja4HUKH, 3JIEKTPOHHbIe 6GMGJNOTEKH, BUPTYyaJbHbIE JIab0paTOpHUH,
WTPOBble NPOTPaMMbl, KOJUIEKIMHU LHUPPOBBIX 006pa3oBaTebHBIX
pecypcoB), peasu3ymIUX AUJaKkThdeckue Bo3MoxkHxm UKT,
coJ/ilepKaHhe KOTOPbIX COOTBETCTBYET 3aKOHOJATENbCTBY 06
06pa3oBaHUM.




OBLLUAA XAPAKTEPUCTMKA YHEBHOIO MPEAMETA «®U3UKA~»

Kypc ¢usuku — cucteMoo6pasywiiui s eCTeCTBEHHO-HAYYHbIX
y4eOHBIX NPeMETOB, MOCKOJIbKY GU3HYECKHE 3aKOHBI JIEXKAT B OCHO-
Be NPOIeCCOB U sIBJeHUH, U3ydyaeMbIX XMMHelN, 6UoJIoTHel, acCTpoHO-
Muel u pusndeckoi reorpadpuein. Pusmka — 3To npeMeT, KOTOPBIHI
He TOJIbKO BHOCUT OCHOBHOU BKJIa/| B €CTECTBEHHO-HAYYHYI0 KapTHHY
MHDPa, HO U NpefoCcTaB/seT Haubojiee siCHble 06pa3lbl MPUMeHEeHUs
HAy4YHOr0o METOJa MO3HaHHUS, T € Cnocoba MOoJyYeHUs JOCTOBEPHBIX
3HaHUH o Mupe. HakoHel, ¢u3rnKa — 3TO NpeJMeT, KOTOPbIH HapALy
C JpyrMMH eCTEeCTBEHHO-HAy4YHbIMH NpeAMETaMH JOJDKEH JaTh
LIKOJIbHUKAM IIpeJiCTaBJeHUEe 00 yBJeKaTeJbHOCTH HAYYHOTO HCCJle-
JLOBAaHHUS U PaZOCTH CAMOCTOSITEJbHOI'0 OTKPBITHS HOBOr'O 3HAHUS.

OpfHa U3 riaBHbIX 3a4a4 GU3UYECKOro o6pa3oBaHUsA B CTPYKType
061ero o6pa3oBaHUs COCTOUT B pOPMHUPOBAHUU €CTECTBEHHO-HAY4-
HOH rpaMOTHOCTH U MHTEepeca K HayKe y OCHOBHOM Macchl 06y4aro-
IIUXCs, KOTOpble B JlaJibHeHleM OYAYyT 3aHATHl B CaMblX pPa3HO-
06pa3HbIxX cpepax AedaTesbHOCTH. Ho He MeHee BaxkHOM 3a/jauel s1B-
JISieTCsl BbIsIBJIEHHWE U NMOJTOTOBKA TaJaHTJ/IUBBIX MOJIOJBIX JIIOAEN
JAJIs IpOoJo/XKeHUs1 00pa3oBaHUs U JajibHelliel npodeccuoHa b-
HOU [esTeJIbHOCTH B 06JIaCTH €CTECTBEHHO-HAy4YHbIX MCCIeL0BaHUM
Y CO3/aHUH HOBBIX TEXHOJIOTUH. COrJacHO NPUHATOMY B MEX/AyHa-
pPOAHOM cOOGlIeCTBe omnpeneneHulo, «kEcTecTBEHHO-Hay4YHas rpa-
MOTHOCTb — 3TO CIIOCOGHOCTD YeJIOBEKA 3aHUMATb aKTHBHYIO Ipak-
JAHCKYIO0 [TO3UIHIO 110 06 eCTBEHHO 3HAYMMbIM BOIIPOCAM, CBSI3aH-
HBIM C eCTEeCTBEHHbIMH HayKaMH, U €ro roTOBHOCTb UHTEPECOBAThCS
€CTeCTBEHHO-HAay4YHbIMU HJessMU. HaydyHO rpaMOTHBIA 4YesOBeK
CTPEMUTCS Y4acCTBOBATh B apryMeHTHPOBAHHOM OGCYKJEHHUHU MPO-
6J1eM, OTHOCSIIIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHAM, YTO
TpeGyeT OT HEro caeAy0INX KOMIEeTEHTHOCTEH:

—Hay4HO OO'bSICHSITH SIBJIEHHUS,
—OILIeHUBATh U MOHHUMATh OCOGEHHOCTU HAy4YHOI'0 HUCCJIeJ0BaHUS,
—HHTEepHNpeTUPOBATh JaHHble U HCIOJIb30BaTh Hay4dHble JOKa3a-

TeJIbCTBA AJIsl 0JIYYeHHs BbIBOJIOBY.

H3ydyenue ¢uU3UKU CIOCOOHO BHECTH pellarollivil BkaaJ B GopMu-
pOBaHUeE eCTECTBEHHO-HAyYHOH 'PaMOTHOCTH 06yYa0 LUXCS.

LE/IN U3YHEHMA YHEBHOI O MPEAMETA «®U3UKA~

lenu nsyyeHuss GU3UKU:

—InpUuoGpeTeHEe UHTEPECA U CTPEMJIEHUS OOYYAIOMIUXCA K Hay4-
HOMY H3y4YeHHUIO MPUPOJbI, PAa3BUTHE UX HHTEJJIEKTyaJbHbIX
U TBOPYECKHX CIOCOOHOCTEN;

—pa3BUTHE NpeACTaBJeHUH 0 HAYYHOM MeTo/e M03HaHUA U GOpPMHU-
pOBaHUE HCCe0BATEJbCKOTO OTHOIIEHUsS K OKPYXKAaIOIIUM sIBJIe-



HUSM;

—dopMUpOBaHre HAYYHOI0 MUPOBO33pEeHUs KaK pe3yJibTaTa U3y-
YeHUs] OCHOB CTPOEHUs MaTepuu U GyHJaMeHTaJbHbIX 3aKOHOB
dusuky;

—dopMupoBaHUe NpeAcTaBJeHUH O posd GU3MKU [AJisT pa3sBUTUA
JPYTUX eCTeCTBEHHbIX HAayK, TEXHUKHU U TEXHOJIOTUH;

—pasBUTHe MpeACTaBJIeHUH 0 BO3MOXHBIX chepax Gyaylied mpo-
deccuoHaNIbHON [1eATeNbHOCTH, CBA3aHHOM ¢ ¢Qu3MKOH, mojro-
TOBKa K JaJjbHellleMy o6y4eHUI0O B 3TOM HalpaBJeHUHU.
JocTrxeHue 3TUX LieJlel Ha YpOBHe OCHOBHOIO 061iero o6pasona-

HUA obecrieyrBaeTCs pellleHUueM CleyIoIuX 3a/1ay:

—npuobpeTeHHe 3HAaHUH O AMCKPETHOM CTPOEHHUH BelllecTBa, O Me-
XaHUYECKHUX, TEIJOBbIX, 3JIeKTPUUYECKUX, MarHUTHBIX U KBaHTO-
BBIX SIBJIEHUX;

—IpuobpeTeHre YMeHUH ONMChIBAaTh U OOBACHATH QPU3UYECKHUE SIB-
JIEHUS C UCNIOJIb30BaHHUEM I0JIYYE€HHBIX 3HAHUH;

—O0CBOEHHE METO/I0B pelleHUsI MPOCTeHIINX pacyéTHbIX 3a/a4 C UC-
M0Jb30BaHUEM (U3UYECKUX MoJesied, TBOPUYECKHUX U NMpPaKTHU-
KO-OpHEeHTHPOBAHHBIX 33/a4;

—pasBUTHE YMeHHUH HAGJII0JAaTh NPUPOJHbIE SIBJIEHUS U BBINOJHATH
ONBITHI, JJA6OpPAaTOPHbIE PabOThl U 3KCIIEPUMEHTaJ/IbHbIE HUCCJEN0-
BaHMUS C MCIIOJIb30BAaHUEM U3MEPHUTENbHBIX IPUGOPOB;

—oOCBOeHHe NPUEMOB paboThl ¢ UHPopMalueit ¢puU3nuYecKoro coaep-
>)KaHUs, BKJIOYasd MHPOpPMALUI0O O COBPEMEHHBIX JOCTHXKEHHAX
$H3MKHY; aHA/IU3 U KPUTHUYECKOEe OLleHUBaHUe HHPOpMaLUy;

—3HaKOMCTBO co chepaMu NpodecCUOHATbHON AeATEeJbHOCTH, CBs-
3aHHBIMHU C PU3UKOH, U COBPpEMEHHBIMHU TEXHOJIOTUSMH, OCHO-
BaHHBIMU Ha JOCTHKEHUAX GU3NYECKOH HAYKH.

MECTO YYEBHOI O NPEAMETA «®U3UNKA~» B YHEBHOM MNJIAHE

B cooTBercTtBUu ¢ ®I'OC 000 Pusuka sBjaseTcss 06sa3aTeNbHbIM
npeaMeTOM Ha ypPOBHE OCHOBHOro o6iiero o6pa3oBaHus. JlaHHas
nporpaMma npejycMaTpyuBaeT u3ydeHHe PU3MKU Ha 6a30BOM ypOB-
He B 00 béMe 238 4 3a Tpu roja ob6ydyeHus 1o 2 4 B HeJleIl0 B 7 U 8
KJaccax U mo 3 4 B Hejesqo B 9 kijacce B TemaTrudyeckoMm ILIa-
HUPOBAaHUU Jit 7 U 8 KJIACCOB MpeJAIoJiaraeTcsl pe3epB BpPeMEHH,
KOTOPBIA YYUTENb MOXKET UCIOJb30BaTh 0 CBOEMY YCMOTPEHHIO,a B
9 KJlacce — MOBTOPUTEJIbHO-00001AI0IIUI MOAYIb.



COAEPXXAHUE YYEBHOIO NMPEAMETA «®U3NKA»

7 knacc

Paspesn 1. Pu3uka 1 eé poJib B NO3HAaHMM OKPYKaoLIlero Mupa

®dusuka — Hayka o npupoje. ABnenus npupobl (MCL). dusuye-
CKMe fIBJIEHUA: MeXaHUYeCKHe, TEeNJIOBble, 3JeKTpUYecKue, Mar-
HUTHbIE, CBETOBLIE, 3BYKOBEIE.

dusnyeckre BeJUUYHHbI. U3MepeHUue pU3nyeCcKUX BeJIUYUH. Pu-
3udeckue npubopsl. [lorpemHocTs U3MepeHUd MexayHapoaHas
cucTeMa eUHULIL.

Kak ¢u3suka u Apyrue ecTeCTBeHHble HAayKU U3y4alOT MPUPOAY.
EcTecTBeHHO-HAy4YHbIA MeTOJ, MO3HAHUS: HabJIIO/ieHUe, NTOCTAaHOBKA
HAy4YHOTrO BOIPOCA, BbIJBHKEHUE TUIOTE3, IKCIIEPUMEHT IO MPO-
BepKe TruroTe3, 00'bsICHEHUE HAOJI0AAaeMOoro saBJieHUsA. OnucaHue
Pu3UIeCcKUX ABJEHUU C TOMOIbIO MO/JIeeH.

HHemoncmpayuu

1. MexaHHWYeCKHe, TeNJ0Bble, 3J1eKTPUYECKHe, MarHUTHbBIE, CBe-

TOBBIE SABJEHUS.
2. dusuyeckre NpubOPHI U Npoleaypa NPsIMbIX U3MepeHUH aHa-
JIOTOBBIM U [UOPOBBIM NPUOGOPOM.

Jdabopamopuvie pab6omol u onvimot?

. OnpepeneHue LieHbI JejleHUs LKaJIbl U3BMEePUTEJbHOr0 NpU-60pa.

. UI3aMepeHuUe paccTosTHUH.

. UsMepeHHe 06'bEMaA XKUJAKOCTH U TBEPJOTO TeJIa.

. OnpeneneHue paaMepoB MaJlbIX TeJl.

. U3aMepeHue TeMnepaTypsl NPHU NOMOIIH KHUJKOCTHOTO TEPMO-
MeTpa U JaTYuKa TeMIepaTyphl.

. [IpoBeeHre Uccae0BaHUs 1O NPOBEPKE THIOTE3BI: JAJbHOCTh
MOJIETA HIAPUKA, MYIEeHHOT 0 TOPU30HTAJBbHO, TEM GOJIbIIIE, YEM
GoJibllle BBICOTA MYCKa.

Ul W N -
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Pasaen 2. “epBOHa‘-IaJIbeIe CBeJeHHus 0 CTPOECHUM BellecTBa
CTpoeHHe BeliecTBa: aTOMbI U MOJIEKYJIbI, UX Pa3MepBhI. OnpIThI,
AOKa3bIBalOliue JUCKpPpETHOe CTpPOEeHH e BelleCTBa.

1 MC — as1eMeHTHBI COJlep>KaHHs, BKJIKOYAKIIHMe MeXIpeJAMeTHbIe CBS3H,
KOTOpBbIe IoApOo6Hee PaCKPHIThI B TeMaTHYECKOM IIJIAaHHUPOBAaHUH.

2 3aech U Jlajlee IPUBOAUTCA pPaclIMPeHHbIN NepedyeHb J1abopaTOPHBIX pa-
60T M OMNBITOB, U3 KOTOPOIO Y4YMUTeJb JejlaeT BbIOOD I10-CBOEMY
YCMOTPEHHUIO U C Y4ETOM CIIUCKA O3KCIepHMEeHTaJbHbIX 3aJaHUMH,
npejJaraeMbix B pamkax O'D no pusuke.



JIBm>keHHe yacTul] BelllecTBa. CBSI3b CKOPOCTH ABUKEHUS YACTHI]
c TeMnepaTtypoi. BpoyHoBcKoe ABmxeHUe, AU y3us. Bsaumoe-
CTBHE YACTHUI BElleCTBa: MPUTSYKEHUE U OTTAJIKUBaHUe.
ArperaTHble COCTOSIHHS BellleCTBA: CTPOEeHHE ra30B, XXUJKOCTEH
U TBEPAbIX (KpUCTA/INYEeCKHUX) Tes. B3auMocCBfA3b MeX/Jy CBOM-
CTBaMU BelleCTB B Pa3HbIX arperaTHbIX COCTOSIHUAX M HUX aTOM-
HO-MOJIEKYJIIPHBIM cTpoeHHueM. OCOGEHHOCTH arperaTHbIX COCTOSI-
HHUH BOJBbI.
Hemoncmpauyuu
1. HabtoneHne 6pOYHOBCKOTO ABUXKEHUS.
2. Habuatonenue quddysuu.
3. Ha6bawaeHue sBJAEHUU, OOBbSICHAKIIUXCSI MPUTSXKEHUEM HWJIHU
OTTa/IKUBAaHUEM YaCTHUI] BelleCcTBa.
Jlabopamopnusie pabomsl u onvimul
1. OneHka JuaMeTpa aToMa MeTOJOM psJioB (C HCIOJb30BaHUEM
doTorpaduii).
2. OnbITHI MO0 HAGJIIOIEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.
3. OnbITHI IO OOHAPYXKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO MTPH-
TSDKEHUS.

Pasgen 3. /IBlkeHMe U B3aUMOAEHCTBUE TeJl

MexaHn4yeckoe /[BH)XeHHe. PaBHOMepHOe KW HepaBHOMepHOe
ABmxeHue. CkopocTb. CpefHss CKOpPOCTb NPHU HEPABHOMEPHOM
ABH>KeHUU. PacdyéT nyTHU U BpeMeHH BUKeHUH.

fBneHnne nHepuuU. 3aKOH MHepLUU. B3auMoelcTBUe Tesl Kak
NpUYMHA M3MeHeHHUsA CKOPOCTH JBM)KeHHUA TeJs. Macca Kak Mepa
MHEepPTHOCTH TeJsa. [I1oTHOCTD BemecTBa. CBA3b MJIOTHOCTH C KOJIU-
4eCTBOM MOJIEKYJI B eJUHHUIe 06'b€Ma BellleCTBa.

Cusa KakK XxapakKTepHUCTHKa B3auMogeicTBuda Tes. Cuja ynpyro-
cTH U 3akoH ['yka. U3MepeHHe cuJbl C NOMOLbIO IMUHaAMoOMeTpa. fB-
JleHUe TATroTeHUs U cuJa TspkecTH. CUila TAXKeCTH Ha ApYyrux mJja-
HeTax (MC). Bec Tesna. HeBecomocTh. CjioKeHU e CUJI, HallpaBJeH-
HBIX N0 OAHON NnpsAMoU. PaBHogelcTByomaa cuia. Cuja TpeHUA.
TpeHHe CKOJIbXKEeHUS U TpeHHe NMOKos. TpeHue B IPUPOJe U TEXHUKE
(MQ).

HHemoncmpayuu

1. Ha6sroieHr e MeXaHHUYEeCKOT 0 JIBUXKEHU A TeJia.

2. HN3mepeHue CKOpPOCTH NpsAMOJIMHEHHOT O
JBW>KEHHUSI.

3. Ha6arogeHue siBJIeHUS UHEPIIHH.
4. HaGstoieHMe U3MeHeHUsI CKOPOCTH NMpPU B3aUMOJENCTBUHU TeJl.
5. CpaBHeHMe Macc M0 B3aUMO/eICTBUIO TeJI.
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6. Csi0>keHHe CUJI, HallpaBJIEHHBIX 110 OJHOH MPSMOH.

Jlabopamopmusle pabombt u onvimsi

1. OmpeznesieHrMe CKOPOCTH PAaBHOMEPHOTrO JABH)KeHUS (IIaphKa B
)KUAKOCTH, MOJIeJIU 3JIeKTPUYeCKOTro aBTOMOOUJIA U T. IL.).
2. OnpepesieHre cpefHel CKOPOCTU CKOJIbXKE€HUsSI GpycKa WJIM 1ua-
pUKa 10 HAaKJIOHHOH IJIOCKOCTH.

. OnpepesieHre MJIOTHOCTH TBEPJOro TeJa.

4. OnbIThl, AEMOHCTPUPYIOLME 3aBUCHMOCTb paCTDKeHUA (ze-
dopManuu) Npy>KUHbI OT NPUJI0KEHHOHN CHUJIBL.

5. OnbBITHI, EMOHCTPUPYIOIIHE 3aBUCHUMOCTDb CUJIBI TPEHHUSA CKOJIb-
>)KEHHUS OT Beca TeJla U XxapaKTepa CONPUKACAKLIUXCS OBEPX-
HOCTeH.

w

Paszpen 4. /laB/ieHNe TBEPABIX TeJl, >KUAKOCTEN U ra3os

JaBneHue. Cioco6bl yMeHbIIeHUS W yBeJUYeHUA JaBjaeHus. [JlaB-
JleHHe rasa. 3aBUCUMOCTb JlaBJIeHHs rasa oT 00'b€Ma, TeMIepaTyphl.
[lepefnada gaBJjieHHWs1 TBEPABIMU TeslaMH, XKUJKOCTSIMHU WU rasaMH.
3akoH Ilackasna. [ITHeBMaTH4YeckWe MallMHbI. 3aBUCHMOCTDb JaBJle-
HHSA XKUJAKOCTH OT IJIyOGUHBL. ['HapocTaTHdeckuil napagokc. Coo6-
Hmjaroecs cocyibl. 'mpaBandeckue MeXaHU3MBI.

AtMmocdepa 3eMsu U aTMmochepHoe AaBjeHHe. [IpuduHbl cylle-
CTBOBaHUs BO3AYyLIHONW 060J104kH 3eMuu. OnbliT Toppuuesnnu. Us-
MepeHHe aTMOCPepHOro AaBjieHHsl. 3aBUCUMOCTb aTMocdpepHOro
JlaBJIeHUs1 OT BbICOTBI HAJl ypOBHeM Mops. [Ipu6opsl /11 U3MepeHUs
aTMochepHOro JaBJeHus.

JelcTBUe )KUAKOCTHU Y ra3a Ha IOrPy>KEHHOEe B HUX TeJs10. BerTasi-
KHUBawlasa (apxuMenoBa) cuia. 3akoH ApxuMepna. [linaBaHue Test.
BosgyxonsiaBaHue.

HHemoncmpayuu
. 3aBUCUMOCTH JjaBJeHUs ra3a oT TeMIlepaTypHhl.

. [lepeiada faBjieHU S XKUJKOCTBIO M Fa30M.

. Coobmampouirecs cocyabl.

. 'mpapaBinyeckui npecc.

. [IposiBsieHne pedcTBUSA aTMOCHEPHOIO AABIEHUS.

3aBUCHUMOCTb  BBITAJKHBAaWIlEXd CUJABI OT 00BEMa
NOTPYy>XKEHHONYACTHU TeJla U NJIOTHOCTH KHUJKOCTH.

7. PaBeHCTBO BbITaJKHUBalollel CHUJbl BeCy BBITECHEHHOH KU/ KO-

CTH.

8. YcioBue naBaHUA TeJs: NJlaBaHHWe WJM IOTPyXKeHHe TesJ B 3a-

BHCUMOCTH OT COOTHOLIEHHUS IJIOTHOCTEH TeJsla U KU KOCTH.
Jlabopamopnusie pabomsl u onvimul
1. UccnepoBaHMe 3aBUCMMOCTH Beca TeJla B BOJle OT 00'bEMa Norpy-

>KEHHOM B »KUJKOCTb YacTH TeJia.

oUW



2. OnpepesieHre BbITAJKHUBAKIIEN CUJIBI, A€W CTBYIOIEN Ha TeJlo,
MOTPY>KEHHOE B KUJKOCTb.

3. [IpoBepka HE3aBUCHMOCTH BbITaJKHWBaOILlell CUJIbI, JEeUCTBYIO-
el Ha TeJio B XKUJIKOCTH, OT MacCChl TeJia.

4. OmnbIThl, AEMOHCTPUPYIOLIME 3aBHUCUMOCTb BbITAJKHBalOIEH
CUJIbl, AeHCTBYyIOIEN Ha TeJio B XXUJAKOCTH, OT 06bEMa morpy-
KEHHOH B KUJIKOCTb YaCTH TeJila U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBaHUe apeoMeTpa UJIM KOHCTPYUPOBAHUE JIOAKU U
onpegesieHue e€ rpy30noAbEMHOCTH.

Paszpaes 5. Pa60Ta M1 MOLIHOCTb. JHEeprus

MexaHH4eckas paboTa. MOIHOCTb.

[IpocTble MexaHU3MBbl: pblYar, 0JIOK, HaKJOHHas NJOCKOCTb.
[IpaBUJsIO paBHOBecud pblyara. [I[puyMeHeHMe IpaBuJa paBHOBECHA
pplyara K 6JIOKY. «30J/i0TOe mpaBujo» MexaHUKU. KIIJ| mpocTbhix
MeXaHU3MOB. [IpocTble MeXaHHU3MbI B ObITY U TEXHUKE.

MexaHn4eckad sHepryus. KnHeTH4ecKkasa ¥ NoTeHLMa/bHad 3Hep-
rud. IlpeBpameHue oJHOro BHJA MeXaHUWYECKOHW 3JHEpPruu B
ApPYyron.3aKoH COXpaHeHUd 3Hepruy B MexXaHHUKe.

HHemoncmpauyuu

1. [IpuMepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie pabomvt u onvimosi

1. OnpeneneHre pabGOTBHI CWJIbl TPeHHUS NPU PAaBHOMEPHOM JBHXe-

HMH TeJla 10 TOPU30HTAJIbHON IOBEPXHOCTH.

2. UccnenoBaHue yca10BUM paBHOBeCUs pblyara.

3. Uamepenue KII/l HakJIOHHOU NJIOCKOCTH.

4. U3y4eHre 3aKOHA COXpaHEHUA MeXaHU4eCKOH 3HePTHH.

8 knacc

Pa3aen 6. TensioBble sIBJIEHUSA

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJASIPHO-KUHETUYECKON TeopUuu
CTpOeHUs BelljecTBa. Macca U pa3Mepbl aTOMOB U MoJieKyJl. ONbITHI,
noATBepXAallye OCHOBHBIE IIOJIOXKEHHUA MOJIEKYJIAPHO-KUHETHU4Ye-
CKOH TEOPUH.

Mogenu TBEPAOTO, JKUAKOTO U ra3000pPa3HOT0 COCTOSIHUU Bellle-
ctBa. Kpucrannnyeckne u amopdHsbie Tesa. O6'bsiCHEHNE CBOWCTB
rasoB, XKUJKOCTEW U TBEPJbIX TeJ HAa OCHOBE MOJIOXKEHHUUW MOJIEKY-
JIIPHO-KUHETU4YeCKOU Teopruu. CMayuBaHUeE U KallUJJISIPHbIE SIBJIE-
HUs. TenysioBoe pacuiupeHUe U CKATHE.

TeMmnepartypa. CBsI3b TeMnepaTyphbl CO CKOPOCTbIO TENJI0BOTO JBU-
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)KeHUs1 dYacTul. BHyTpeHHsasa 3Heprusa. Cnoco6Gbl H3MeHeHUA
BHYTpPeHHeN aHepruu: Tenjonepejada U coBeplieHne paboThl. Buabl
TeIlJIoONlepeAayn: TENJONPOBOJHOCTb, KOHBEKI U, U3JIyYeHHe.

KosivmyecTBO TemioThl. YjesibHasg TeIJIOEMKOCTb BelecTBa. Te-
J1I006MeH U TeNJI0BOe paBHOBecHe. YpaBHeHHe TeIlJIOBOro GasaHca.
[InaBsieHue U OTBepJeBaHHe KPUCTA/JIMYECKUX BellecTB. YeJbHas
TelsioTa NJaBjieHus. [lapoobpa3zoBaHue U KoHJAeHcanusa HcnapeHue
(MC). Kunenue. YaenbHasi TeljoTa napoo6pa3oBaHusi. 3aBUCHUMOCTb
TeMIlepaTypbl KUIIEHUsI OT aTMOCPepHOro JaBjeHHUS.

BiaxxHocTh Bo3gyxa.

JHeprus TOMJIWBA. Y/ie/bHAsA TEIJIOTa CTOPaHUS.

[IpyHOMObl pa6oThbl TenJoBblx aABurarteseir KIIJl TensioBoro
Asuraresis. TensoBele ABUraTe/NM M 3alUTA OKPYKaKILeH cpefbl
(MQ).

3aKOH COXpaHeHHUs W NpeBpallleHHus 3HePTUH B TeIlJIOBbIX NPO-
neccax (MC).

HHemoncmpayuu

1. Habs101eHHe GPOYHOBCKOIO JIBHXKEHHUS.

2. Habaropenue aud pysuu.

3. HaGuopeHve sBJeHUH CMayMBaHUS U KalMWJJISAPHBIX fBJe-
HU.

Hab6J0eH1e TenJIOBOr0 paclIMpeHUs TeJl.
. U3MeHeHMe faBJieHHs ra3a IpyU U3MeHeHUH 06'béMa M HarpeBa-
HUU UJIH OXJIQXKJEeHUU.
. [IpaBHJIa U3MepeHUA TeMIlepaTyPhl.
. Buapl Tensionepenauu.
. OxyaxxaeHue NpU coBeplIeHUH paboThI.
9. HarpeBaHue Npu COBeplIEeHUU PaGOThl BHEIIHUMU CUJIAMHU.
10. CpaBHeHUE TENJOEMKOCTEN pa3IUUHbIX BEleCTB.
11. Hab6someHue KUIIEeHUS.
12. Hab6sroneHue MOCTOAAHCTBA  TeMIlepaTyphl npu
NJIaBJeHHH.
13. Mojesiv TenJOBbIX JiBUTATEJIEM.
Jlabopamopnusie pabomsl u onvimsl
1. OnbITHI IO OGHAPYXKEHUIO JeHCTBUS CUJ MOJIEKYJAPHOrO MpU-
TsDKEHUS.
2. OnpITHI MO BBIPALMBAHUIO KPHUCTAJIJIOB NNOBAPEHHON COJIM WU
caxapa.
3. OnbIThl MO HAGJAIOAEHUIO TEMJIOBOrO pAacCIIMPEHUs ra3oB, XKU/-
KOCTEH M TBEPABIX TeJI.
4. OnpenesieHHe JaBJeHNs Bo3Jyxa B GasJIoHe LUINPULA.
5. OnbITHI, JeMOHCTPUPYIOLIHE 3aBUCHMOCTb JaBJeHHUs BO3JyXaoT
ero o6b€Ma ¥ HarpeBaHUs UJIH OXJIaXKEHHUS.

S

[SolN o))



6. llpoBepka rumoTe3bl JUHEWHOU 3aBHUCUMOCTH JAJIMHBI CTOJIOHWKA
KHUJIKOCTHU B TEPMOMETPUYECKON TPYyOKe OT TeMIIEPATYPHI.
7. HaGsoieHne W3MeHeHHsS BHYTpeHHeH 3HEpPruu Teja B pe3yJib-
TaTe TeIJonepeadyyd U paboThl BHEIITHUX CUJI.
8. UccinegoBaHue sIBJIeHHsI TeIJIOOOMeHa NHPU CMEIIMBAaHUHU XO-
JIOAHOU U Topsiyel BoJbl.
9. OmnpejejieHHMe KOJHWYeCTBa TEIUIOTh]l, HOJIYYEHHOrO BOJOU mHpHU
TeIlJIOOOMeHe C HarpeTbIM MeTa/lJIMYeCKUM IJUJIUHJPOM.
10. OnpegfesieHre yAelbHON TEIJIOEMKOCTHU BelleCcTBa.
11. UccnepoBaHue npoLecca MCapeHusl.
12. OnpejesieHHUEe OTHOCHUTEJNbHOW BJIAXKHOCTU BO3yXa.
13. OnpejeneHue yaeJbHON TEIJIOThI MJIaBJIEHUS JIb/A.

Paspen 7. dleKTpUuyecKHe U MarHUTHbIE SIBJIEHUS

JsekTpusauua Tesa. [lBa pofa 3jieKTpUYeCKUX 3apsfoB. Baaumo-
JelcTBUe 3apspKeHHbIX Tes. 3akoH KysioHa (3aBUCHMMOCTB CHJIBI
B3aMMOJeNCTBUA 3apsSKEHHBIX TeJl OT BeJUYHUHBbI 3apsAL0B U paccTo-
SHUS MEXY TeJaMHu).

JJieKkTpUuueckoe mnoJsie. Hanps»kEHHOCTb 3JIEKTPUYECKOr0 MOJIA.
[IpyHLMI Cynepno3uLMy 3J1IEKTPUIECKHUX MoJel (Ha KaueCTBEHHOM
ypOBHE).

HocuTenu sneKTpU4yecKux 3apAa40B. JJeMeHTapHbIA 3J1eKTpude-
ckui 3apsaf. CtpoeHue atoMa. [IpOBOJHHUKU U U3JIEKTPUKH. 3aKOH
COXpaHeHMd 3JIeKTPUIeCKOoro 3apsaja.

JeKTpUYEeCKHH TOK. YCJIO0BHUS CylLeCTBOBAHUA 3JIEKTPUYECKOTO
TOKa. MCTOYHHUKHU NOCTOSHHOIO TOKa. /lelicTBUSA 3J1eKTPUYECKOro
TOKa (TenJioBoe, XMMHUYEeCKOe, MarHuTHOe). JJIEKTPUUYECKUHN TOK B
)KU/AKOCTAX U rasax.

dnexkTpuyeckada Lenb. CHja ToOKa. JJIeKTpUYeCKOe HalpshKeHHe.
ConpoTuB/eHHe NPOBOJHUKA. Y/e/bHOe CONPOTHBJIEHNE BelllecTBa.
3akoH OMa As1g yyacTKa Lenu. [lociiefoBaTebHOe U TapaJjjelbHOe
coeJlMHeHVe TPOBOJHUKOB.

Pa6oTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKa. 3akoH /Jkoyasa—
JleH1a. DJIeKTpUUYECKUE [IeNH U MOTPEOUTE U 3JTeKTPUIECKON 3HEP-
ruu B 66ITy. KopoTkoe 3aMbIKaHUe.

[TocTossHHBIE MarHUTHL. B3auMojelicTBUe NOCTOAHHBIX MarHUTOB.
MaruuTHoe mnoJsie. MarHuTHoe 1moJie 3eMJIM U ero 3HadyeHHe [Jisd
)KM3HU Ha 3emJie. OnbIT JpcTefa. MarHUTHOe MoJie 3JIEKTPUYECKOTO
ToKa. [IpyuMeHeHMe 3JIeKTPOMarHUTOB B TexHUKe. /[leiicTBHe Mar-
HUTHOTO MOJI HAa NPOBOJHUK C TOKOM. JJIEKTPOJABUTraTe /b NOCTOSH-
HOTO TOKa. Hcnosib30BaHMe »3JIeKTpOJBUTaTesled B TeXHUYeCKUX
YCTPONCTBax U Ha TPaHCIOpPTe.
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OnbrTel Papages. fIBjaeHre 3JIeKTPOMAariHMTHOU HHAYKLIUU. [Ipa-
BUJI0 JleH1a. ds1ekTporeHepaTop. Cnoco6bl NoJy4YeHUs 31eKTprye-
CKOH 3Hepryu. JJIeKTPOCTAaHIMH Ha BO30OGHOBJIAEMbIX UCTOYHHUKAX
9HEepTHUHU.

Hemoncmpayuu

1. JnekTpu3auuda TeJl.
2. /lBa poja 3JeKTpUYECKHUX 3apsA0B U B3auUMOJeWCTBHe 3ap-
>KeHHBIX TeJl.
3. YcTpo#cTBO U JleficTBHe 3JIeKTPOCKONA.
. DJleKTpocTaTu4ecKass UHAYKIUA.
. 3aKOH COXpaHeHHUd 3JIeKTPUYeCKHUX 3apAA0B.
. [IpOBOAHUKU U IU3JIEKTPHUKU.
MogenvpoBaHHe CU0OBBIX JUHUN 3J1€KTPUYECKOTO MOJIs.
8. UCTOYHUKM NOCTOAHHOTIO TOKA.
9. JleficTBUS 3/IEKTPHUYECKOT 0 TOKA.
10. dn1eKTpUUYECKU U TOK B XKUJKOCTHU.
11. T'a3oBbI# pa3psa.
12. UsMmepeHUe CUJIBI TOKA aMIIEPMETPOM.
13. U3MepeHHe 3/71eKTPUYECKOT0 HaNpsKeHUsI BOJIbTMETPOM.
14. PeocTaT 1 MarasvH CONPOTUBJIEHUH.
15. B3aumMoielicTBMe NOCTOSIHHBIX MarHUTOB.
16. MogenupoBaHMe HEeBO3MOXHOCTHU pasjesieHUd IOJIIOCOB Mar-
HUTA.
17. MopesupoBaHHe MarHUTHBIX TOJIEW MOCTOAHHBIX MarHUTOB.
18. OnbIT dpcTena.
19. MarHuTHoOe noJjie TOKa. JIEKTPOMAarHuT.
20. [leficTBUe MarHMTHOIO M0JIS1 HA NIPOBOJHUK C TOKOM.
21. dusieKTpoZBUTraATEJIb IOCTOAHHOIO TOKA.
22.HccnepoBaHue sBJIeHUS 371€KTPOMarHMTHON MHAYKIHU.
23. OnbiTel ®apajes.
24. 3aBUCUMOCTb HaNlpaBJIeHUSI UHAYKLIMOHHOTO TOKa OT yCJIOBUIEro
BO3HUKHOBEHMSI.
25. dJ1IeKTporeHepaTop NOCTOSIHHOTO TOKa.
Jlabopamopnusie pabomsl u onvimul
1. OnpITHI IO HAGJIIOJIEHUIO 3JIEKTPU3ALUY TeJ UHAYKIUEH U NpU
CONPHUKOCHOBEHUH.
2. HccnemoBanne [OeHCTBUA  3JIEKTPUYECKOTO IMOJA  Ha
NPOBOJAHUKHU U JUIJIEKTPUKH.
3. Coopka U npoBepKa pabOThbl 3JEKTPUYECKOH LieNy MOCTOSIHHOIO
TOKa.
4. aMmepeHHe U peryJIMpOBaHHe CUJIbI TOKa.
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. I/IsMepeHHe U peryjrnpoBaHue HAIPpAXKEHHUA.

6. HUccnenoBaHve 3aBUCMMOCTU CHJIBI TOKa, HUAYLIEro yepes pe-
3UCTOp, OT CONPOTUBJIEHUSA PE3UCTOPA U HANpPsKEHUS Ha pe3u-
cTope.

7. OnbITHI, JeMOHCTPUpPYIOLIHE 3aBUCUMOCTb 3JIeKTPUYECKOTrO CO-
NPOTHUBJIEHUSI MPOBOJHUKA OT €ro AJIMHBI, IJIOLAJAU Molepey-
HOT'0 CeYeHUs U MaTepHUaia.

8. [IpoBepka mpaBuJia CJA0KEHUS HaNpsKEeHUN NpU MocJje0Ba-
TeJIbHOM COEeJUHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuJja AJI CUJIbl TOKA NIPU NapasjeJIbHOM COeu-
HEHUU pe3HCTOPOB.

10. OnpesiesieHre pabOTHI 3JEKTPUYECKOTO0 TOKA, UAYIIEro yepe3
pes3ucTop.

11. OnpenesieHue MOIIHOCTH 3JIEKTPUYECKOTr 0 TOKa,
BblJleJisieMOHa pe3ucTope.

12. UccnenoBaHHe 3aBUCMMOCTU CUJbI TOKa, UAYILETO Yyepes JiaM-
MOYKY, OT HallPsI>)KeHHU s Ha Hel.

13. Onpegenenue KII/] HarpeBaTesd.

14. UccnepoBaHue MarHUTHOTO B3aUMOJENCTBUS MOCTOSIHHbIX Mar-
HUTOB.

15. M3yyeHHe MarHUTHOrO IOJISI MOCTOSSHHbIX MAarHUTOB NPU UX
00'beJUHEHUHU U pa3/esIeHUH.

16. HUccnenoBaHve fOelcTBUA  3JIEKTPUUYECKOTO TOKa Ha
MarHUTHYIO CTPEJIKY.

17. OnbITH], JEMOHCTPUPYIOLIHE 3aBUCUMOCTb CUJIbl B3aHMOJeH-
CTBUA KaTYWIKH C TOKOM Y MarHiTa OT CHUJIbI TOKa U HalpasJie-
HHS TOKa B KaTYIIKe.

18. M3yyeHue feHCTBHUA MAarHUTHOTO M0JIS HA NPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydyeHHe paboThl 3JIEKTPOJBUTATEA.

20. U3smepenue KII/l asieKTpoABUTaTebHON yCTaHOBKHU.

21. OnbIThI 10 UCCJIEA0BAHUIO IBJIEHUS 3JIEKTPOMAarHUTHON UHAYK-
LIMHU: UCCle/loBaH e U3MEHEHU N 3HAaUEHUs U HallpaBJeHUs UH-
OYKIJMOHHOIO TOKa.

9 knacc

Pa3aen 8. MexaHu4ecKHe ABJIeHUA

MexaHu4eckoe JBUXeHUe. MaTepuasibHasg Toyka. CucTteMa OT-
cyéTa. OTHOCUTEJbHOCTh MeXaHHWYeCKOro ABUKeHHs. PaBHOMepHOe
npsiMoJIMHeHHOe JBUXXeHUe. HepaBHOMepHOe mpsiMOJIMHENHOe [BU-
>)keHue. CpeHsIs1 U MTHOBEHHasl CKOPOCTb TeJla IPU HepaBHOMepP-
HOM JABUKE€HHHU.

14



YckopeHue. PaBHOyCcKOpeHHOe NpsIMOJIMHeHHOoe ABHUKeHue. CBo-
6osHOoe najeHue. OnbliThl [anuies.

PaBHOMepHOe JBH>KeHHe N0 OKpykHOCTH. [lepron ¥ yactoTa 06-
pameHud. JInHelHasaA W yraoBas CKOpPOCTH. lleHTpocTpeMuTesbHOe
yCKOpeHHe.

[lepBobiit 3akoH HbioToHa. BTopoit 3akoH HbloToHa. TpeTuil 3a-
KOH HbloToHa. [IpyHLMI CylIepno3UI MU CUL.

Cuua ynpyroctd. 3akoH 'yka. Cusia TpeHUd: cujia TpeHUs CKOJIb-
>KeHHs], CUJla TPeHUs NTOKOs, Apyrue BUJbl TPEHUS.

Cusia TAXKeCTHU U 3aKOH BCEMHUPHOTO TATCOTEHUA. YCKOpPEeHUe CBO-
6oaHOTO NajeHus. /J|BmxkeHue nuaHeT Bokpyr CosiHua (MC). I[lepBas
KOCMHYecKasd CKOpocTb. HeBecoMOCTh M eperpyskHu.

PaBHOBecre MaTepHaJbHOW TOYKH. AOGCOJIIOTHO TBEpJOE TeJIO.
PaBHOBecue TBEpPAOro Tesa C 3aKpemJIEHHOW OCbI0 BpallleHUs. Mo-
MEeHT CUJIBL. lleHTp TsaKecTH.

WUmnynbc Tesa. UsMeHeHue mMmnyJsibca. UMnynabc cuibl. 3aKOH
coxpaHeHUsA umnyJibca. PeakTuBHOe ABUKeHUe (MC).

MexaHHn4eckasi paboTa U MOIIHOCTb. Pa6oTa cuJ TsXKecTH, ynpy-
rocTy, TpeHus1. CBA3b 3Hepruu U paboTel. [loTeHIMalbHasA 9HEPTrUs
Tesla, NMOJHSTOTO HaJ, MOBEPXHOCTbIO 3eMJM. [loTeHLMa/JbHas
dHeprus CxKaTou npyxuHbl. KuHeTHu4yeckasa sHeprud. TeopeMma o
KMHETUYECKOM 3SHepruv. 3aKOH COXpaHeHHUd MeXaHU4YeCKOM
SHEepruHu.

HHemoncmpayuu

1. HaGuiogeHne MexXaHHUYECKOTO [JBH)KEHUS TeJa OTHOCHTEJBHO
pa3HBIX TeJ OTCYETA

2. CpaBHeHUe NyTed M TPAEeKTOPUMU JBUIKEHUS OJHOrO U TOrO Ke
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa

3. 3aMmepeHHe CKOPOCTHM MU YCKOPEHHS NPSAMOJUHEHHOro JBHXe-
HHUSI.

4. UccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOIO AIBUKEH U,

. HabnoneHne ABU>KeHUA TeJla IO OKPY>KHOCTH.

6. Hab6srojeHue MexaHUYECKUX SBJEHHUH, NPOUCXOJALUIUX B CH-
crteMe oTcyéTa «Tesiexkka» NpU eé paBHOMEPHOM U YCKOPEHHOM
JABWKEHUHY OTHOCHUTEJIbHO KabuHeTa PU3UKU.

7. 3aBUCHMOCTb YCKOPEHHs TeJsla OT MacChbl TeJsa U JeHCTBYHOLieH
Ha Hero CUJIBL.

8. Hab6sioseHre paBeHCTBA CUJ P B3aUMO/JIeiCTBUH TeJl.

9. U3MeHeHHe Beca TeJla IPU YCKOPEHHOM JIBH>KE€HHUH.

10. [lepepavya uMnyJibca Npy B3aUMOJENCTBUM TeJl.
11. IIpeo6pa3oBaHUsl IHePTUU NIPU B3aUMOJENCTBUU TeJl.
12 CoxpaHeHHe UMIyJIbCa IPU HEYIPYTOM B3aUMOJ e CTBUH.
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13. CoxpaHeHHEe UMITyJbCa MIPU abGCOJIOTHO yNPYyroM B3auMO/eH-
CTBHUH.

14. HaGurojeHe peaKTUBHOT O JBHXKEHHS.

15. CoxpaHeHHe MeXaHUYECKOH 3HEPrUuu NpU CBOOGOJHOM NaeHHUU.

16. CoxpaHeHHe MeXaHU4YeCKOH 3Hepruu Npu ABUKEHHUU TeJia o]
AelcTBUEM NPYKUHBI.

Jlabopamopnusie pabomsl u onvimusl

1. KoHcTpyupoBaHHEe TpaKTa /[Jsi pasroHa U JaJibHeWIIero
paBHO-MEPHOTO JABHXKEHUs IapUKa UJIH TeJeXKH.

2. OnpegesieHue cpefHeN CKOPOCTH CKOJIBXKEeHHUS OPyCKa UJIU IBU-
’>KeHUA IIapyKa 10 HAaKJIOHHOU MJIOCKOCTH.

3. OnpegesieHre YCKOPEHUA Tesa IPU paBHOYCKOPEHHOM /JIBUXe-
HHUY 110 HAaKJIOHHOHW NJIOCKOCTH.

4. UccnepoBaHue 3aBUCMMOCTH NMYTH OT BPEMEHU NPU PaBHOYCKO-
peHHOM /| BM>KeHHH 6e3 Ha4aJIbHON CKOPOCTH.

5. [IpoBepka runoTtessl: ecJyd NPH PaBHOYCKOPEHHOM JBHKeHUH
6e3 HayaJIbHOM CKOPOCTH MYTH OTHOCATCA KaK psJi HEYETHBIX
yuceJl, TO COOTBETCTBYIOIIHEe NPOMEXYTKU BpeMeHHU OJHHa-
KOBBI.

6. UccnepoBaHue 3aBUCHMMOCTH CHUJIBI TPEHUA CKOJIBXKEHHUS OT CHU-

JIbl HOPMaJIbHOT O AaBJIEHUA.

. Onpenenenve ko3 duieHTa TPEHUSA CKOJIbKEHUS.

OnpegesieHre )KECTKOCTH NPY>KUHBI.

9. OnpepneseHue paboThbl CUJIbl TPEHUS NPU PAaBHOMEPHOM JIBHXKe-
HUH TeJla 10 TOPU30HTAJbHON IOBEPXHOCTH.

10. OnpeneneHue paboThl CHUJbI YIPYTrOCTU NpPU NOJAbEMe rpy3ac
HCIOJb30BaHUEM HENOJABHUKHOTO U MOJBUXXHOT'0 6JIOKOB.
11. U3yyeHre 3aKOHA COXpaHEHU S SHEPIUH.

[oclN|

Pa3zgen 9. MexaHn4eckHue KoJie6aHuAa U BOJIHbI

KonebatenbHoe  pgBwkeHue. OCHOBHbIE  XapaKTEPHUCTHUKHU
KoJIeOaHUM: NepuoJi, 4acToTa, aMIIUTyAa. MareMaTHdyecKUH U
MPY>KUHHBIH MasiTHUKH. [IpeBpaleHue 3HEepruu npu

K0J1e0aTeJIbHOM JIBUKEHUH.

3aTyxatujue KosebaHus. BbIHY>XJleHHble KoJlebaHusA. Pe3oHaHC.
MexaHudyeckue BoOJIHBI. CBOWCTBAa MeXaHHUYeCKHX BOJIH. IIpo-
JOJIbHbIE U TToNepeYyHble BOJIHBL. /IJIMHA BOJIHBI U CKOPOCTb €€ pac-
npocTpaHeHusA. MexaHU4YeCKUe BOJIHbI B TBEPJOM TeJie, CECMUYe-
ckue BoJsiHBI (MC).

3Byk. [poMKOCTB 3ByKa U BbIcOTa ToHa. OTpaxkeHHe 3ByKa. UH-
$pasByK U yJIbTPa3BYK.

16



HHemoncmpauyuu

1. Ha6sirofneHue koJie6aHUM Tes MoJ, AeHCTBHEM CHJIBbI TSXKEeCTHU
Y CHJIBI yIPYTOCTH.

2. HabsoeHue KosebaHUH rpy3a Ha HUTH U Ha IPy>KUHe.

. HabntogeHre BbIHYK/JeHHbIX KOJle6aHUH U pe30HaHC ca.

4. PacnpocTpaHeHue MpPOJOJbHBIX U IOIEepedyHbIX BOJH (Ha MoJe-
JIN).

5. Ha6sroieHre 3aBUCHUMOCTH BBICOTHI 3ByKa OT 4acTOTHI.

6. AKycTHUYeCKUH pe30HaHC.

Jlabopamopnusie pabomvt u onvimui

1. OmnpejesneHye 4YacTOTHI U Nlepro/ia KoJle6aHUN MaTeMaTU4eCcKo-
ro MassTHUKA.

2. OnpepesieHUe 4acTOTHI U eprHo/ia KoJlebaHUH NPY>KUHHOT0 Ma
ATHUKA

3. HccnesoBaHWe 3aBUCHUMOCTH Ilepuoja Kosie6aHUN IO/ BelleHHO-
ro K HUTH I'pysa OT AJUHbI HUTH.

4., HccnenoBaHue 3aBUCUMOCTH nepuoja KoJie6aHUH
NpY>KUHHOTOMasiTHUKA OT Macchl Irpy3a.

5. [IpoBepka He3aBUCHMOCTH Mepuo/ia KojebaHUul rpysa, nojBe-
LIEHHOT0 K HUTH, OT Macchl rpy3a.

6. OneITel, [JeMOHCTPUpYKOIIHWe  3aBUCUMOCTb  Iepuoja
KoJsile6baHUM NPYKMHHOTO MasATHHKA OT MacChl Trpysa U
XECTKOCTHU NPYXKUHBI.

7. U3MepeHHe yCKOpeHHs CBOGOJHOIO NMaJeHHUsl.

w

Pasgen 10. JeKTPpOMarHUTHOe moJie M 3JIeKTPOMarHUTHBIE
BOJIHBI

JJIeKTpOMarHUTHoOe IoJie. JJIeKTPOMarHuTHele BOJIHbL. CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJH. lllkasa 3/jieKTpoMarHUTHBIX BoJH. Mc-
M0JIb30BaHUE 3JIEKTPOMArHMTHBIX BOJIH JIJIs1 COTOBOU CBSI3H.

JseKTpoMarHuTHas npupoga cBeTa. CKopocTh cBeTa. BosiHOBBIE
CBOMCTBa CBeTa.

HHemoncmpayuu
1. CBoMCcTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBa cBeTa.

Jlabopamopnvie pabomevr u onvimol
1 HsydeHMe CBOWCTB 3JIEKTPOMarHUTHBIX BOJIH C I[OMOIbI MO-
6usbHOrO TesedoHa.

Pa3saen 11. CBeTOBbIE SABJIEHUSA

JlyyeBasi Mozenb cBeTa. McTOUYHHKHU cBeTa. [IpsiMoMHellHOe pac-
npoctpaHeHue cBeTra. 3aTMeHudA CosHLa U JlyHbl. OTpakeHHe CcBe-
Ta. [l;110cKkoe 3epKasio. 3aKOH OTpakeHHUs CBeTa.



[IpesnomyieHue cBeTa. 3aKOH MpesioMJyieHUs cBeTa. [losiHOe BHY-
TpeHHee OTpa)KeHHe cBeTa. Mcmosib30BaHHWE MOJHOTO BHYTPEHHETO
OTpaKEHUSI B ONTUYECKUX CBETOBO/aX.

Jlunza. Xopx nyded B sinH3e. OnTudeckas cucreMa ¢oToamnnapa-
Ta, MUKpOcKona u Teseckona (MC). I'1a3 kak onTUuyeckasi cucTeMa.
B/1M30pyKOCTB U Ja/IbHO30PKOCTb.

Pasznoxxenue 6esoro cBera B cnekTp. OnbiThl HeroToHa. Cutoxe-
HUe CIIEKTPaJbHBIX [IBeTOB. /lucnepcusi cBera.

HHemoncmpauyuu
1. [IpaMosiMHeHHOe pacnpoCcTpaHeHHe CBeTa.
2. OTpaxkeHUe cBeTa.
3. [lonyyeHue M306parkeHUH B IJIOCKOM, BOTHYTOM U BbINYKJIOM
3epKaJax.
4. TlpesioMJieHUeE CBETA.
5. ONTUYECKUH CBETOBOJ,.
6. Xop ny4del B cobuparouien JIMH3e.
7. Xop siydyell B pacceMBamwollell JIUH3e.
8. INosyyeHne N306parkeHUN C NOMOLbIO JIMH3.
9. IlpuHpun fedcTBUA poToanmnapaTa, MUKpPOCKONa U TeJecKo-
na.
10. Mogesb riasa.
11. PassnoxkeHue 6esioro cBeTa B CIEKTP.
12. Tlony4yeHue 6esioro cBeTa PH CJ10KEHHUH CBETA Pa3HbIX L|BETOB.
Jlabopamopnusie pabomvt u onvimui
1. UccnenoBaHMe 3aBUCMMOCTH yIJja OTPaXKeHHsI CBETOBOTO Jiy4ya
OT yrJa najeHus.
2. 3ydyeHHe XxapaKTepUCTUK U300paKeHUs NpeJMeTa B [IJI0CKOM
3epkKaJie.
3. UccienoBaHue 3aBUCMMOCTH yIJa NpeJIOMJIEHUs] CBETOBOTO JIy-
Ya OT yrJia aJleHUus Ha rpaHulle «BO3AyX—CTeKJI0».
4. TlonyyeHne U306paKEHUU C TOMOIIbIO COGUpaloLei TUH3bI.
5. OnpepeneHue GOKYCHOTIO pacCTOSIHUS U ONNTUYECKOM CUJIBI CO-
6uparolieil JTUH3bI.
6. OnBITHI 10 pa3JioKeHHU0 6eJ10r0 CBeTa B CIIEKTP.
7. OnbITHI 10 BOCOPUSATHUIO I1BeTa NPeJMeTOB NPHU UX HAOII0AeHUU

yepes IBETOBble PUIBTPHI.

Pa3aen 12. KBaHTOBBIE ABJIEHUSA

OnbiTel Pezepdopa u nyianeTapHast MoJiesib aTtoMa. Mozesb aTo-
Mma bopa. UcnyckaHue U norJsoluieHrde cBeTta aToMoM. KBaHThI. JIu-
Hel4YaTble CHEKTPhI.

PaguoakTuBHOCTB. Anbda-, 6eTa- U raMmma-usjaydeHusa. CTpoe-
HUe aTOMHOro g/ipa. HykysioHHas Moiesib aTOMHOrO sifipa. U30ToMHI.
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PaguoakTuBHBIe npeBpaleHusd. [lepuoj mosypacrnaza aTOMHBIX
azaep.

AnepHble peaknyy. 3aKOHbI COXpaHEHU A 3apsAJ0BOTO U MacCOBO-
ro yuces. JHEPrus CBA3U aTOMHBIX Afep. CBA3b MacChl U 3HEPTUM.
Peakuuu cuHTe3sa U AeneHud sajaep. MctouHuku sHepruu CoJsiHIA U
3Bé3g (MC).

AnepHas aHepreTUkKa. JlecTBUS palMOAKTUBHbBIX U3JIy4YeHUN Ha
»KHUBble opraHusmsbl (MC).

Hdemoncmpayuu
CrneKTphl U3JIy4YEHUS U MOTJIOILEHHUSA.

CrnekTpbl pa3/IMYHBIX F'a30B.

CnekTp BogoOpoJa.

Ha6stoieHHe TpeKoB B kaMmepe BusibcoHa.

Pa6oTa c4yéTuMKa MOHU3HUPYIOIIUX U3JTyYeHUH.

Peructpanus HU3jy4eHUs NPUPOAHBIX MUHePaJOB U NMPOAYK-
TOB.

Jlabopamopnusie pabomvt u onvimui

1. HabGalofeHWe CHJIOLWIHBIX W JIMHENYaThIX CIEKTPOB H3Jy4e-

HUS.

2. UccinepoBaHve TpeKOB: U3MepeHHWe 3Hepruy 4acTHULbI IO TOp-

MO3HOMY nyTH (1o doTorpadpusm).

3. U3mepeHue pajuoakTuBHOro ¢$oHa.

oW Re

IloBTOPHUTE/IbHO-06061IAIOIIMH MOAYJIb

[ToBTOpPHTENBHO-060061AOIMI MOAY/Ib IpeAHAa3HAauYeH MAJs CH-
cTeMaTH3alUU U 0606l1eHUs] NpPeAMETHOro COJAepXaHUs U OIbITa
JlesITeJIbHOCTH, MPUOGPETEHHOIO NPU M3YyYeHUHU Bcero Kypca ¢usu-
KM, a Takxe /i NOAroTOBKU K OCHOBHOMY roCyJapCTBEHHOMY 3K-
3aMeHy Mo ¢U3UKe AJis1 00y4YalUIUXCs, BbIOPABUIUX 3TOT y4eOHBIN
npesMer.

[Ipn K3yyeHUHU AAHHOTO MOJAYJS peajru3ylTCs U CUCTeMaTU3U-
pyloTCcs BU/bI eATeJbHOCTH, HA OCHOBE KOTOPbIX 06ecrieyrBaeTCs
JOCTHKEHHe NMpeAMeTHbIX U MeTanpeJgMeTHbIX NJIaHUPYEMBIX pe-
3y/JbTaTOB 00ydyeHHUs, GOPMHUPYETCs eCTeCTBEHHO-Hay4yHas IpaMoT-
HOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCJAEL0BAHUS SIBJIEHHUH NMPUPO-
JAbl U TEXHHUKH, OBJIaleHHe YMeHUSMH 00 bACHATb PU3HYeCcKUe AB-
JIeHUs, NpUMeHsd NOoJIydeHHble 3HAaHWA, pellaTb 3aJadd, B TOM
4YHCJle KayeCTBeHHble U 3KCllepUMeHTa/IbHbIe.

[IpyHUMOHANBHO AeATeJbHOCTHBINM XapaKTep JaHHOTrO pasjesa
peanusyeTcd 3a CYET TOro, YTO y4dallhecs BBINOJHAIT 3aJaHus,
B KOTOPBIX UM IpeJJjaraeTcs:



- Ha OCHOBe MOJIyYeHHBIX 3HAHWH paclo3HaBaTb U HAy4YHO OO'BSC-
HATb QU3NYECKHe SIBJIeHHs B OKpPYXXKawlled NMpUpojie U MOBCe.-
HEBHOMU »KHU3HHU;

- WCIOJIb30BaTh HAy4YHbIE METO/bl HUCCJIEOBAHUSA (PU3NYECKUX SIB-
JIEHUH, B TOM 4YHCJe AJisl IPOBEPKU TUIOTE3 U MOJIyYeHUs Teope-
TUYECKHX BbIBO/IOB;

- 00'bSICHATH HAay4YHbIEe OCHOBbI HauG0Jiee BAXKHBIX JOCTHXEHUU CO-
BpEMEHHbIX TEXHOJIOTUH, HallpUMep, MPAKTUYECKOTO UCIOJIb30-
BaHHUA Pa3/IMYHbIX UCTOUYHUKOB 3HEPTHUH HA OCHOBE 3aKOHa Ipe-
BpallleHUs U COXpaHEHUs BCEX U3BECTHBIX BUJIOB SHEPTHH.
Kaxks1ast U3 TeM AAHHOTO pasjiesia BKJIIOYaeT IKCIepUMeHTaJIbHOE

UccieloBaHHe O06oOmarwInero xapakTepa. Paszgen 3aBeplunaeTtcs
NpoBeJileHUEeM JAUAarHOCTUYECKOW M OIeHOYHOHW paboThbl 3a KypC OC-
HOBHOM IIKOJIBI.
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NNAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOIO OBLLEFO O5PA30BAHUA

HsyuyeHue ydebHOro npeamera «Pusvka» Ha YpOBHE OCHOBHOIO
o61rero o6pasoBaHUs JOHKHO 00eCrnedynBaTh JOCTHIKEHHE CJIeJVIo-
I[UX JIUYHOCTHBIX, MeTalpeJMeTHbIX U NpeAMEeTHbIX 06pa30BaTeb-
HBIX Pe3yJIbTATOB.

JIMYHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe eocnumanue:

—IposiIBJIEHWEe HHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
poccuiickor GpU3UYeCKON HayKH;

—Il€EHHOCTHOE OTHOIIeHHEe K /[JOCTHXKEHUSM POCCUMCKUX Y4é-
HbIX-PU3UKOB.

I'pasricoanckoe u Oyxo6HO-HPAGCMEEHHOE 60CNUMAHUE:

—TOTOBHOCTb K aKTHBHOMY y4aCTHIO B OOCYXXJEHHUU OOLIeCTBEHHO-
3HAYMMBbIX U 3THUYECKUX MPO06JeM, CBA3aHHBIX C NPAKTUYECKUM
NpUMeHeHHEeM JOCTHKeHUN PU3UKHY;

—O0CO3HaHHe Ba)XKHOCTU MOpPaJIbHO-3TUYEeCKUX NPUHLUIIOB B Jesl-
TEJbHOCTH y4E€HOTO.

Icmemuueckoe eocnumanue:

—BOCIPUSTHE 3CTETUYECKUX KauecTB QU3UYECKON HAYKHU: eé rap-
MOHHUYHOI'O NOCTPOEHMUs, CTPOrOCTH, TOYHOCTH, IAKOHUYHOCTH.
Llennocmu nayunozo nosnanus:

—O0CO3HaHUe 1JeHHOCTHU PU3UYeCKON HayKH KaK MOLIHOTO HHCTPY-
MeHTa NO3HAaHUS MUPA, OCHOBbI Pa3BUTHS TEXHOJIOIUH, BaXKHeM-
1Iei cocTaBJsAOLeN KYJbTYPbl;

—Ppa3BUTHe HAY4YHOH J110603HATEJIbHOCTH, UHTEpeca K Uccies0Ba-
TeJIbCKOW eI TeJbHOCTH.

Dopmuposanue Kyabmypol 300Pp06b: U IMOUUOHATILHOZO
onazononyuusn:

—O0CO3HaHMe 1LJeHHOCTHU 6e30MacHoOro o6pasa »KHU3HU B COBpeMeHHOM
TeXHOJIOTUYeCKOM MHPe, BaXXHOCTHU NpaBUJ 6e30MacHOro noseje-
HHUSI Ha TPAHCIOPTeE, HAa A0POrax, C 3JIeKTPUYeCKUM U TelJOBbIM
060pylOBaHUEM B JOMAIIHUX YCIOBUAX;

—c)OpMUPOBAHHOCTb HaBblKa pedJieKCUH, IPU3HAHUE CBOero mpa-
Ba Ha OIIMOKY ¥ TAKOrO e [IpaBa y Apyroro yejoBekKa.
Tpyooeoe éocnumanue:

—aKTHBHOE y4JacTHe B pellleHUM NpPaKTHYeCKUX 33aJad (B paMKax
ceMbH, IIKOJIbI, FOPO/Ja, Kpasi) TEXHOJIOTUYECKON U COLlMaJbHOMN
HalnpaBJIEeHHOCTH, TPeOYOIIUX B TOM 4YMucIe U PU3UYECKUX 3Ha-
HUM;



—UHTepec K NPaKTUYECKOMY HU3y4YeHUI0 npodeccui, CBA3aHHBIX C
dusukoii.

DKonozuueckoe eocnumaHue:

—OpHeHTal U Ha NpUMeHeHHe PU3NIeCKUX 3HAHUH JJIs pelieHus
3a/1a4y B 06JIaCTH OKpY»Karolel cpe/ibl, IJIAaHUPOBaHUS ITOCTYIIKOB
U OLleHKH UX BO3MO>KHbIX MTOCJEICTBUH /1S OKpY>Kalollei cpe/ibl;

—O0CO3HaHHe TJ00aJIbHOrO XapakKTepa 3KOJOTUYEeCKUX NposjeM U
NMyTeW UX pelleHUs.

Aoanmauusn ooyuarOuLezoca K U3MEHAIOUWUMCA YC108U-

AM COUUATIBHOU U NPUPOOHOIL CPeobl:

—NOTPe6GHOCTb BO B3aMMOJIEUCTBUM IPHU BBINOJHEHHU HCCJEA0Ba-
HUH U NpoeKTOB GU3UYECKOW HaIlpaBJeHHOCTH, OTKPBLITOCTh
ONBITY U 3HAHUSM JAPYTHUX;

—MOBBIIEHWE YPOBHSI CBOEM KOMIETEHTHOCTHU 4yepe3 MpaKTH4e-
CKY10 J1eSITEeJIbHOCTb;

—HOTPe6GHOCTb B pOPMUPOBAHHUM HOBBLIX 3HAHUH, B TOM 4Hucjae dop-
MyJINPOBAaTh WUJEH, MOHSATHS, TUIOTE3bl 0 GU3UYECKUX O0O'BEKTAX U
SIBJIEHUSIX;

—oO0CO3HaHUe ePUIMTOB COGCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH
B 06J1aCTH PU3UKY;

—IIJIJaHUPOBaHHE CBOEr0 Pa3BUTHS B IPUOGPETEHUH HOBbIX GU3U-
YeCKHX 3HAHUH;

—CTpeMJieHHe aHAJIM3UPOBATh U BbISBJSATH B3aUMOCBSI3U NMPUPO-
Obl, 00IIIeCTBa U 3KOHOMHKH, B TOM YHCJI€ C UCITOJIb30BaHUEM QU-
3UYEeCKUX 3HAHUH;

—OlleHKa CBOUX JeHCTBUU C YYETOM BJIMSIHUS Ha OKPYKAIOILYIO
cpeAy, BO3MOXHbBIX I'JIOOaJbHbIX TOC/AeCTBUH.

METAMPEAMETHbIE PE3Y/IbTATbI

YHMBEpPCa/ibHble NO3HaBaTe/lbHble AGIHCTBMFI

Ba3zoevie nozuueckue oeiicmeus:

—BBISBJIAITh U XapaKTEePU30BaTh CYLIeCTBEHHble MPU3HAKU O0OBEK-
TOB (sIBJIEeHUH);

—yCTaHaBJIUBATh CYIIeCTBEHHbIN NPU3HAK KJacCUPUKAIUU, OCHO-
BaHUs JIJisl 0600IIeHUsI U CPAaBHEHUS;

—BbISIBJIITh 3aKOHOMEPHOCTHU U MPOTUBOPEUYHS B paccMaTpUBae-
MbIX GaKTaX, JaHHBIX U HaOJOJeHUsAX, OTHOCSIUXCS K drUsude-
CKUM SIBJIEHUSIM;

—BBbIABJIATh NPUYUHHO-C/Ee[CTBEHHblE CBSISM NpPU U3yYeHUU PU3U-
YeCKUX SIBJIEHUH U NMPOLIECCOB; JeJaTh BbIBOJbI C UCIOJIb30BaHU-
eM Je[yKTUBHbIX U WHAYKTHUBHBIX YMO3aKJIYEeHUH, BbIJABUraThb
TUIIOTE3bl 0 B3aUMOCBA35X GU3UUECKUX BEJUUUH;
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—CaMOCTOSITeJIbHO BBIGUpPATh CHOCO6 pelleHUs yiyeOHOM ¢usuye-
CKOU 3a/jauM (CpaBHEHHE HECKOJIbKUX BapUAHTOB pelLleHHs, BbI-
60p HauboJiee MOAXOASALIETO C YYETOM CAMOCTOSITEJIbHO BblJ€JIEH-
HBIX KPUTEPUER).
ba3zoebie uccnedosamertbckue Oeicmeust:

—HCIOJIb30BaTh BONPOCHI KaK HCC/A€J0BAaTEJbCKUH WHCTPYMEHT
NMO3HAHMUS;

—IPOBOAUTH IO CAMOCTOSITEJIbHO COCTABJIEHHOMY IJIAHY OIIBIT, He-
CJIOKHBIA (U3WYECKUH 3KCIEPUMEHT, HeOOoJIbIIoe HCCae0BaHUe
dusnveckoro siBJeHUS;

—OILleHNBAaTh HAa NPUMEHUMOCTb U JJOCTOBEPHOCTb MH}OpMaLHIO,
MOJIyYeHHYI0 B X0/ie HCCJIeJOBAHUA UJIY 3KCIIEPUMEHTA;

—caMoCTosATeJIbHO GOpPMYJIMPOBAaTh 0006IEHHST U BbIBOJABI IO pe-
3yJbTaTaM MPOBeJEHHOI0 HabJII0JeHUs, ONbITA, UCCIeJOBAHUS;

—IMpPOTHO3UPOBATh BO3MOXHOE JaJibHellliee pa3BUTHE GU3UYECKUX
MPOLECCOB, a TAKXKE BbIJBUTATh MPEIOJI0XKEHUS 06 UX PAa3BUTHHU
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paooma ¢ ungpopmauvueii:

—IpPUMEHSTh pa3IMYHble MEeTO/lbl, UHCTPYMEHTHI U 3aNpPOChl NMPHU
MouCKe U 0TO6Ope UHPOpPMALIUU HJIU JJAaHHBIX C YYETOM MpesJio-
)KeHHOM yueOGHOU PU3NYeCcKOU 3a/1a4y;

—aHa/Iu3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPNPETHUPOBATH HH-
dopmanuio pa3sIMYHbIX BUJIOB U GOPM NpeACTABJEHUSI;

—CaMOCTOAITEJIbHO BbIOGUPATh ONTUMaJbHYH $OpMYy HpejcTaBJe-
HUsI UHPOpMAIUU U HJUIIOCTPUPOBATH pellaeMble 3aj/[ayd He-
CJIOKHBIMU CXeMaMU, iuarpaMMaMu, HHOU rpadpuKou U UX KOM-
OUHaIHUSIMU.

YHMBEepCa/ibHble KOMMYHWKATMBHbIE AEMCTBUA

Oobwenue:

—B XoJle 06CyX/JeHUsI y4eOHOT0o MaTepuasa, pe3yJbTaToB Jabopa-
TOPHBIX PabOT U MPOEKTOB 33JlaBaTh BOINPOCHI MO CYLIECTBY 06-
CY>XJlaeMO TeMbI U BbICKa3bIBaTh UJI€H, HalleJIeHHBIE Ha pelle- HUe
3a/la4yy 4 nojJAepKaHue 6J1aroKeaaTeJIbHOCTH OOIeHUSs;

—CONOCTABJISATh CBOMU CYXJEHHUS C CYKJEHUSIMHU APYTUX yYacTHU-
KOB JiMajiora, 06Hapy>»>KHBaThb pa3JU4YHUe U CXOCTBO MMO3ULIUH;

—BbIpaXKaTb CBOIO TOYKY 3peHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;

—IMNyG6GJIHUYHO NPEACTABASATh pe3yabTaThbl BbIIIOJHEHHOT0 pr3nyecKo-
ro omnbITa (3KCIepHUMEHTA, MCCIeJOBaHUs, IPOEKTA).
Coemecmuasn oessmenvrnocms (compyoHuuecmaeo):

—IIOHUMAaTh U UCIO0JIb30BaTh IPEeUMYIlecTBA KOMaH/HOU U UH/HU-
BUJlyaJIbHOH paboThl NMPU pelleHWH KOHKpPEeTHOW GHU3UYecKOH
npo6seMbl;



—NOpUHUMATh [eJU COBMECTHOU [OesdTeJbHOCTH, OPraHU30BbIBaTh
IEeNCTBUA 1O e€ AOCTKEHWIO: paclpenessiTh POJIHM, 006CYyKJIaTb
MPOIeCChl U pe3yJibTaThbl COBMECTHOU PabOThI; 06061IaTh MHEHUS
HECKOJIbKUX JII0JIEH;

—BBINOJIHATh CBOI0 4YaCTh pabOThI, JOCTUTass KaueCTBEHHOro pe-
3yJIbTaTa M0 CBOEMY HallpaBJIeHUI0 U KOOPAUHUPYSA CBOU Jel-
CTBUS C APYTUMH YieHaMHU KOMaH/bl;

—OILEHWBATh KAaYeCTBO CBOET0 BKJIa/1a B OGIIMH NPOJYKT M0 KpUTE-
pUSIM, CAMOCTOSATEJIbHO CGOPMYJIMPOBAHHBIM YYaCTHUKAaMU B3a-
HUMOJENCTBHUS.

YHUBepCaNibHble perynfaTuBHble ,D,el‘/'iCTBMﬂ

Camoopzanuzayusn:

—BBIABJIATb NP0O6JIeMbl B )KU3HEHHBIX U y4eOHbIX CUTyallUsX, Tpe-
OyIOIIUX AJis pelieHUus GU3UYeCKUX 3HAaHUY;

—OpUEHTHPOBATLCA B Pas3/IMUHBIX MOAX04aX NPUHATHUS pelleHUH
(vHAUBUAYa/IbBHOE, IPUHATHE pellleHUs B I'pyIile, IPpUHATHE pe-
LIEHUH rpynmnom);

—CaMOCTOSITeJIbHO COCTABJATh AJTOPUTM pelleHUs GU3UYECKOU
3a/layM MJIM NJIaHA UCCIelOBaHUSA C YYETOM HUMEKIMXCSA pecyp-
COB U COGCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBAaTh NpejJjara-
eMble BApUaHThI pelleHUH;

—esaTh BBIOOP U GpaTh OTBETCTBEHHOCTH 3a peIleHHe.
Camoxonmpons (pegpriexcust):

—/laBaTh aJleKBAaTHYIO OLleHKY CUTYyalUuU U IpeJJaraTh IJIaH eé n3-
MeHEHUS;

—O006BACHATb NPUYHHBI AOCTHXKeHHUA (HeJOCTHXKeHUs) pe3yJbTaToB
JesTeJbHOCTH, /laBaTb OLleHKY NPHOOPeTEHHOMY OINBITY;

—BHOCHUTb KOPPEKTUBLI B 1eSITEJIbHOCTb (B TOM 4HCJIe B XOJ, BbIIOJI-
HeHUs1 GU3NYECKOro HCCIeL0BaHUSA WJM MPOEKTa) Ha OCHOBE HO-
BBIX OGCTOAATENBbCTB, M3MEHUBIIUXCS CHUTyalUH, YCTaHOBJIEHHBIX
OIIMGO0K, BOSHUKIUIUX TPYJHOCTEH;

—OLIeHMBATh COOTBETCTBUE pe3yJbTaTa LieJIM U YCAOBUSM.
Imoyuonanvuviiit unmennexKm:

—CTaBUTb Cebs1 Ha MeCTO ApYyroro yejoBeKa B X0/ie cliopa UJIHU JUC-
KyCCUH Ha Hay4yHYIO TeMy, IOHHUMaTb MOTUBbI, HAMePEeHHUs U JIO-
TUKY APYToro.

Ilpunamue cebn u opyzux:

—IpH3HaBaTb CBOE NPABO Ha OLIMOKY NpPH pelieHUU PU3NYeCKUX

3a/lay UJIU B yTBEPXK/JEeHUAX Ha Hay4YHble TeMbl U TaKOe€ e IIPaBo

Apyroro.
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MPEAMETHbBIE PE3Y/IbTATDI
7 knacc

[IpegMeTHBIE pe3ysbTaThl HA 6a30BOM YPOBHE JIO/KHBI OTPaXKaThb
chopMUPOBAHHOCTD ¥ 06YUYAIOLUXCS YMEHUM:

—HCIOJIb30BaTh MOHATHSA: GU3UUYECKHE U XHUMHYECKHE SIBJIEHUS;
HabJII0/JeHHU e, SKCIIEPUMEHT, MO/l eJib, TUIIOTEe3a; e JUHHUIbl GU3U-
YeCKHUX BEJIMUYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS Bellle-
cTBa (TBEpJoe, XUAKOe, ra3006pa3Hoe); MexaHUYeCcKoe JBHXKeHUe
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOPHS,
paBHoOAelcTByOAsA cuJl, AedpopManud (ynpyras, jaactTuieckas),
HEeBeCOMOCTb, COO6IIaI0 LN ecs COCYAbl;

—passiunyaTth ABJeHUA (Audoy3us; TelsoBoe JBHKEHHe 4acTHUIL Be-
LlecTBa; paBHOMEPHOe J[BW)XXEHHEe; HepaBHOMepHOe [JIBH)KEHHE;
MHepLus; B3aUMoOJielcTBUe TeJs; paBHOBecue TBEPJBIX TeJs C 3a-
KpelJIEHHOH OCbI0 BpallleHUs; Nepejayva JaBjJeHHUs TBEPAbIMU Te-
JlaMH, XKUJKOCTSIMU Y rasaMy; aTMochepHoOe JilaBJjieHue; NjaBa- HUe
TeJ; NpeBpalleHUs] MeXaHHYeCKOH 3Hepruy) IO OIMCAHHUI0 HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIbBITOB, JJEMOHCTPUPYIOLIUX
JlaHHOe $HU3UYecKoe sIBJIeHHUE;

—pacno3HaBaTh NpOsBJeHHEe U3YYeHHbIX QU3UYECKUX SABJIEHUH B
OKpy»KalollleM MHpe, B TOM 4yHciae dU3NYecKHUe SBJIEHUS B IpU-
poJie: MpUMephl JBHXKEHUS C Pa3/IMUHbBIMU CKOPOCTSAMHU B XKUBOH
Y HeXXUBOU Npupoie; AeldcTBUE CU/Ibl TPEHUS B MPUPO/Jie U TEXHU-
Ke; BJIUSIHHe aTMOCcepHOro JlaBJeHus Ha }KUBOU opraHu3M; 1Ja-
BaHHe pbI6; pblyaru B TeJje 4eJIOBEKa; MPHU 3TOM IepeBOAUTb
NpaKTHYECKYI0 33aJayy B y4eOHYIO, BbIJeJATb CylliecCTBEeHHbIe
CBOHCTBa/NpU3HAKU GU3UYECKUX SIBJIEHUH;

—OIKMChIBaTb U3yYeHHble CBOKHCTBA TeJ U QU3UYeCKHe SIBJEHHS, UC-
noJsib3ysa pU3nYecKre BeJHUYUHbI (Macca, 06'bEM, IJIOTHOCTh Be-
11eCTBa, BpeMs, IyTh, CKOPOCTb, CPeJiHsAsI CKOPOCTh, CUJIA YIPy-
rOCTH, CUJIa TSXKECTH, BeC TeJla, CUJjla TPeHUs, AaBJjieHHe (TBEPJ0-
ro TeJsia, »KUAKOCTH, rasa), BbITaJKHUBaLasl CUJia, MexaHUu4yecKas
pa6oTa, MOUIHOCTb, IJIEYO CHJIbI, MOMEHT CHUJIbl, KO3pULIUEeHT
N0JIE3HOr0 JeHCTBHUSA MeXaHHW3MOB, KMHeTHYecKass M NMOTEeHIU-
ajJibHasi dHEpPrus); Npu ONHCAHHUHU NPABUJIBbHO TPAKTOBATb QU3U-
YeCKHUH CMBICJ HUCHO0JIb3YEMBIX BEJIMUUH, UX 0603HAYEHUS U eiU-
HULbl QU3UYECKUX BeJUYHH, HaXOAUTb (OPMYJIbl, CBA3bIBAIO-
mye JaHHY0 QU3WYecKyl0 BeJHYUHY C JPYTUMH BeJUYHHAMU,
CTpOUTh rpadUKU U3yYEeHHbIX 3aBUCUMOCTel GHU3UIECKUX BEJIU-
YUH;

—XapaKTepU30BaTh CBOUCTBA TeJl, pHU3HNUeCKUE SIBJIEHHUS U IIpoLec-
Cbl, UCNIOJIb3Ysl NIpaBUJIa CJA0XKEHUS CUJI (BLOJIb OAHOU NMPSIMOW),



3akoH ['yka, 3akoH [lackass, 3aKkoH ApxyuMe/a, IPaBUJIO PaBHO-
Becus pblyara (6Ji0Ka), «30J10TOe NPaBUJIO» MeXaHHUKH, 3aKOH CO-
XpaHeHHUs MeXaHW4eCKOU 3HepTryuy; Py 3TOM JaBaTh CJIOBECHYIO
$opMyIMPOBKY 3aKOHA M 3allMCbIBATh €ro MaTeMaTU4YeCcKOe BbI-
pakeHHe;

—O006'bACHATL PU3NUYECKHe SIBJIEHHS], IPOLlecCbl U CBOMCTBA TeJl, B
TOM 4YMCJIe U B KOHTEKCTe CUTyalluli NPaKTUKO-OPUEeHTUPOBAH-
HOT'O XapaKTepa: BBIABJATb NPUUYMHHO-CIe[CTBEHHble CBA3H,
CTPOUTBb 00bsICHEHHE U3 1—2 JoruyecKux IIarosB C ONMOPOH Ha
1—2 u3y4yeHHBIX CBOHCTBa PU3UUECKUX SIBJEeHUN, PU3HNUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

—pewmiaTh pacyéTHble 33Ja41 B 1—2 nelicTBUSA, UCNIOJIb3Ys 3aKOHbI
U popmMyJibl, CBA3bIBaKOIMe QHU3UUEeCKHe BeJIUUUHbI: HA OCHOBE
aHaJ/M3a YCJ0OBHA 3aJlauM 3alUCblBaTh KpaTKoe YCJOBHUeE, NOJ-
CTaBJAATh GU3MYECKHe BeJUYHUHBI B $OPMYJbl U NIPOBOAUTH pac-
4éThl, HAXO/JUTh CIIPpaBOYHbIE JaHHbIe, HEOOX0UMble JJis pellle-
HUS 3a/lay, OLleHUBAThb PEaJMCTUYHOCTbH IOJy4YeHHOU dusuye-
CKOM BeJINYUHBI;

—Ppacno3HaBaTb NPO6GIeMBbI, KOTOPbIe MOXXHO PEUIUTh IPU TOMOILH
du3nIeCcCKUX METO/0B; B ONMCAHUH HCCJIE[0BaHUS BbIAEAATh IPO-
BepseMoe MpeAIoJioKeHue (TUnoTe3y), pa3jindyaTh U HHTeEpIpe-
TUPOBATh MOJYyYEHHBbIH pe3yJ/bTaT, HAXOJUThb OIIUOKHA B XOje
OIBITA, JleJIaTh BBIBO/IBI 110 €r0 pe3yJibTaTaM;

—IpPOBOAUTL ONBITHI MO HAaOGJIIOJAEeHUI0 (U3UUYECKUX SIBJIEHUH WJIH
dusnyeckux CBOHCTB Tes: GOPMYy/JUPOBAThL NpOBepsieMble NpeJ-
M0JIOXKEHUS], COOMPATh YCTAaHOBKY U3 NpeJJIoKeHHOr'0 060pyA0Ba-
HUS$1, 3alIUCBIBATh X0/, ONbITa U GOPMYJIHUPOBATHL BHIBOADI;

—BBINOJIHATH NPsSIMble U3MepPeHHUs PACCTOSHUs, BpeMeHH, Macchl
Tesa, 00 b€Ma, CUJIBI U TeMIlepaTyphbl C UCI0Jb30BaHHUEM aHaJIOTO-
BbIX U U POBBIX NPUOOPOB; 3aNMCbIBaTh NOKa3aHHUs NPHUOGOPOB
C y4€TOM 33/JaHHOU abCOIIOTHOM MOTPELIHOCTU USMEPEHU;

—IPpOBOAUTL HCCJeJJOBaHHEe 3aBUCHUMOCTH OJHOW (PU3MUYeCKON Be-
JIMYHUHBI OT JPYTroH C UCNOJIb30BaHHEM NPSAMBIX U3MepeHUH (3a-
BUCUMOCTH NYTH PaBHOMEPHO JBMXKYILErocsi Teja oT BpeMeHH
JABYXKEHU A TeJsla; CUJIbl TPEHHUS CKOJIbXKEHUS OT Beca TeJsia, Kaye-
CcTBa 06pabOTKU MOBEPXHOCTEHN TeJ U HE3AaBUCUMOCTH CUJIBI Tpe-
HUS OT MJIOLLAaJHU COTPUKOCHOBEHUS TeJl; CUJIbl yIIPYTOCTH OT Y/ -
JINHEHUs NPY>XHUHbI; BbITAJKHWBaWIEH CUIbl OT 06'b€éMa NOrpy-
KEHHOMW YaCTH TeJla U OT MJIOTHOCTH XUJKOCTH, €€ He3aBUCHUMOCTH
OT MJIOTHOCTH TeJIa, OT IJIyGUHBI, Ha KOTOPYI0 NOTrPY>KEHO TEJIO;
YCJIOBUU IJIaBaHUS TeJl, yCJIOBUU paBHOBECHS pblyara v 6J10KOB);
y4acTBOBAaTh B IJIAHUPOBAHUM y4YeOGHOrO HCCIeZlOBAHUS, COOU-
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paTh YCTAaHOBKY M BBINOJIHATH U3MepPeHHUs, Caeays NpeoKeH-
HOMY IJIaHy, UKCUPOBATh pe3yJbTaThl MOJIy4€eHHOU 3aBUCHUMO-
cTH PU3NYECKHX BEJIUYHH B BUJE IPeIJIOKEHHBIX TabJIUIL U rpa-
PUKOB, es1aTh BBIBOABI 10 pe3yJibTaTaM UCCAe/I0OBaHHUS;

—MpPOBOJUTh KOCBEHHble HU3MepeHHUs PU3NYEeCKHUX BEeJUYHUH (MJIOT-
HOCTb BelIeCTBA XXUJKOCTHU U TBEPJOro TeJia; CUia TPEHHUS CKOJIb-
>)KeHUH; JlaBJieHUue BO3/yXa; BbITaJKHBamwllasa CWJa, JelCTBYIO-
11asi Ha NOTPY>KEHHOE B XXUJKOCTb TeJio; KOabPHUIUEHT M0JIe3HO-
ro OeWCTBUA MNPOCTbIX MEXaHU3MOB), cjleays NpeJJoXKeHHOU
UHCTPYKILUU: IPU BbINOJIHEHUH U3MEPEHUUN COOUPATh IKCIEepU-
MEHTa/IbHYIO0 YCTAHOBKY U BBIYUC/SITH 3HAaUYEHHE HCKOMOU BeJsU-
YUHBI;

—Cco06J1I0/1aTh NpaBuUJa TeXHUKHU 6e30MacHOCTH Nnpu paboTe c Jyabo-
paTOpPHBIM 000pPy/lOBAaHUEM;

—yKas3blBaTb MNPUHIUNbI AeWCTBUA NPUOGOPOB U TEXHUYECKUX
YCTPOMCTB: BeChl, TEPMOMETP, AUHAMOMETP, COOOIAI0IHECs CO-
cybl, 6apoMeTp, pbluar, NOABUXKHBIN U HENOABHUKHbIHN 6JIOK, Ha-
KJIOHHasI MJIOCKOCTb;

—XapaKTepUu30BaTh NMPUHIUIbBI JEUCTBUS H3yYEHHBIX NPUOOPOB
U TEXHUYECKHUX YCTPOUCTB C ONMMOPOU HA X OMMHUCAHUs (B TOM YHC-
Jie: MOAIIUIHUKH, YCTPOHUCTBO BOAOMPOBO/A, TUAPABIHUYECKUN
mpecc, MAaHOMET]P, BLICOTOMep, MMOPIIHEBON HACOC, apeoMeTp), UC-
MMOJIb3yS 3HAHHUSA O CBOUCTBAX PU3NIECKUX SIBJEHUU U HEOOXOIU-
Mble GHU3UYECKH e 3aKOHbI U 3aKOHOMEPHOCTY;

—IPUBOJUTL MNpPHUMepPbl / HAXOAUTb HHOPMAIUID O NpHUMepax
MPaKTHUYEeCKOT O HCIT0JIb30BaHUA GU3UUECKUX 3HAaHUH B MOBCEJ-
HEBHOM >KU3HH JJisA obeclieyeHUs] 6€30MacHOCTH NMPU ob6palleHuH
C IpubGopaMHu U TEXHUUYECKUMH YCTPOUCTBAMU, COXpaHEHUS 3/10-
pOBbS U COGII0EHHUSI HOPM 3KOJOTUYECKOT0 MOBEAEHUS B OKPY-
»Karolel cpege;

—OCYILEeCTBJIATb 0OTOOP UCTOYHUKOB MHPOpMaLUu B ceTu UHTepHeT
B COOTBETCTBUU C 33JlaHHBIM IMOHWCKOBBIM 3allpOCOM, Ha OCHOBe
HMEUIUXCS 3HAaHUW U MYyTEéM CpaBHEHUS pa3jIUYHbIX HCTOYHU-
KOB BbIJeJiITb UHOpMalUIo, KOTOpasi fIBJsSeTCS MPOTUBOPEYH-
BOU UJIM MOXET ObITh HEJIOCTOBEPHOM;

—MUCNO0JIb30BaTh MPU BbINOJHEHUU YYeOHBIX 33JaHUU HAY4YHO-I0-
MyJIAPHYIO JIUTEPATYyPy PU3HUUECKOTO COlepP>KaHUs], ClIPAaBOYHbIEe
MaTepuaJbl, pecypchbl ceTu UHTepHeT; BiIaJleTh NpUéMaMHU KOH-
CIIEKTUPOBAHUSA TEKCTa, peobpa3oBaHUs HHPOpPMALMU U3 OJLHOH
3HAKOBOM CUCTEMBI B IPYTYIO;

—co37jaBaTh COGCTBeHHbIe KpaTKHe NUCbMEHHbIE U YCTHBIE CO00IIe-
HUS Ha OCHOBe 2—3 HCTOYHUKOB MHpOpManuu GpU3UIEeCcKOro co-



Jep KaHus, B TOM YHCJIe MyGJIUYHO JesaTh KpaTKUe COOBIeHUs
0 pe3y/ibTaTaxX NPOEKTOB UJIHM YUeOHBIX UCCIEJOBAaHUN; IPU 3TOM
rpPaMOTHO MCI0JIb30BaTh W3y4YEeHHBIW MOHATHHHBIA ammapar Kyp-
ca pU3UKH, CONPOBOXKAATH BBICTYIJIEHNE TPEe3eHTal1el;

—IpU BBINOJHEHUH yYeOHBIX MIPOEKTOB U MCCJeJJOBAHUU pacnpee-
JIATh 06513aHHOCTH B rPyIIe B COOTBETCTBUU C IOCTAaBJIEHHBIMH
3a/lavyaMy, CJIeJUTh 32 BINOJIHEHUEM IJIaHa e CTBUH, aJleKBaT-
HO OLIeHUBATb COOCTBEHHBIN BKJIA/ B 1€SITEJbHOCTb I'PYIIbI; BbI-
CTpanBaTh KOMMYHUKATHBHOE B3aNMO/IENCTBUE, YU ThIBAasi MHe-
HHYE OKPY>KaIIIHUX.

8 knacc

[IpeaMeTHBIe pe3y/bTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXKaThb
chOpMHUPOBAHHOCTD ¥ 0OYYAOIIUXCS YMEHUM:

—MCI0JIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE
JABU>KEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHHUS BELLECTBA,
KpUCTA/JINYeCKHe U aMOopHbIe TeJa, HAaChIIeHHbIA U HeHAChI-
LIleHHbIX MNap, BJAAXXHOCTb BO3/yxa; TeMIlepaTypa, BHYTpPEHHsA
3Heprus, TeIJIOBOU ABUTaTEJb; 3JIEMEHTAPHbIN 3JIEKTPUYECKUUN
3aps/J, 3JIeKTPUYECKOe MoJie, IPOBOAHUKHU U AU3JEKTPHUKH, MO-
CTOSIHHBIU 3JIEKTPUUYECKHUU TOK, MarHUTHOE MOJIE;

—passu4yaThb SABJIeHUs (TenJioBoe pacliMpeHHe/cxKaTHe, Teljole-
pelaya, TelJIoOBOe paBHOBeCHE, CMadWBaHHe, KaUJJspHble SIB-
JIEHU S, UcllapeHue, KOHAeHcalysl, NJlaBJieHUe, KpUuCcTaaau3anus
(oTBepAeBaHUE), KHUIEHUE, Teluionepenada (TEMJOMPOBOAHOCTb,
KOHBEKIUs, U3JIyYeHUEe); 3JIEKTPU3alUs TeJs, B3auMoJeHCcTBUE
3apsiJloB, JIeMCTBUS 3JIEKTPUYECKOTO TOKa, KOPOTKOE 3aMblKa-
HHe, B3aUMOJelCTBHE MarHUTOB, JIeICTBHE MarHUTHOIO MOJIsIHA
MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHuTHas WHAYKIHs) MO ONU-
CaHUI0 MX XapaKTepHbIX CBONCTB M HAa OCHOBE OIBITOB, I€MOH-
CTpUpYIOLUX JaHHOe PU3HYeCcKOoe sIBJIEHUE;

—pacno3HaBaThb NPOsiBJEHUE U3yYEeHHbIX PU3HUUECKUX SBJIEHUHN B
OKpY>KalolleM MHUpe, B TOM 4yucjie pU3NYecKUe SIBJIEeHUs B NPU-
poJie: MOBEPXHOCTHOE HATsXKeHHe U KaNWJSApHble sIBJeHUS B
NnpupoJe, KpUucTajajabl B npupoje, nusaydyenue CosiHIa, 3aMepsa-
HUe BOAOEMOB, MOPCKHE Opu3bl, 06pa30BaHUE POChI, TyMaHa,
UHesl, CHera; 3JIEKTPUUYEeCKUEe sIBJIeHUS B aTMocdepe, 3JeKTpude-
CTBO >XHUBbIX OPTraHU3MOB; MarHUTHOE MoJie 3eMJY, Apeid moJito-
COB, POJIb MAarHUTHOTO MOJIS [Jisl )KU3HU Ha 3eMJie, MOJIIPHOE CU-
sIHUe; PU 3TOM NEePEeBOUTh NPAKTUYECKYIO 3a/la4yy B yYeOHYIO,
BbIJIEJISITh CYIleCTBEHHbIE CBOMCTBA/MIPU3HAKU GUIUIECKUX SIB-
JIeHUH;
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—ONHUChIBAaTb U3y4YeHHbIe CBOMCTBA TeJl U GU3UUYECKUe SIBJIEHUS, HC-
MoJib3ysd (pU3HNYeCKHe BeJHUUYHHBbI (TeMIepaTypa, BHYTPEeHHss
3HEeprus, KOJIUYeCTBO TEIJIOThI, yAeJbHas TEMJIOEMKOCTb Bellle-
CTBa, Y eJibHasl TEIJIOTA IIJIaBJIeHUs], yieJbHas Telja0Ta napoos-
pa3oBaHMUsl, y/eJbHas TEIJIOTa CrOPaHUsl TOIJIMBA, KO3boUIU-
€HT IO0JIe3HOTO JIeHCTBUSA TeIlJIOBOH MalllMHbI, OTHOCUTE/JbHAas
BJIZXKHOCTb BO3/lyXa, 3JIEKTPUYECKHU 3aps/[, CUJIA TOKa, 3JIEK-
TPUYECKOe HaNpsKeHWe, CONPOTHUBJIEHUE NMPOBOJHUKA, YAeJIbHOE
CONMpPOTUBJIEHUE BELIECTBA, PA6OTA U MOUIHOCTh 3J1eKTPUYECKOT O
TOKa); NMpPU ONMUCAHUHM IMPaBUJBbHO TPAKTOBaTb (U3NUYECKUH
CMBICJI UCIIOJIb3YEMbIX BEJIMYMNH, 0003HAYEeHUS U eITUHHUIbI PHU3HU-
YeCKUX BEJIMYHWH, HAaXOJUTh GOPMYJIbl, CB3bIBAIOIHE JTAHHYIO
PHU3HUYECKYIO0 BEJIMYUHY C JPYTUMH BeJIUYMHAMH, CTPOUTH rpadu-
KH U3Y4YeHHbBIX 3aBUCUMOCTEN GHU3UYECKHUX BEJIUYHH;

—XapaKTepu3oBaTb CBOMCTBA TeJ, pU3UYECKHE SIBJIEHUS U IPO-
1[eCChI, UCIIOJIb3ysI OCHOBHBIE MOJIOYKEHHUSI MOJIEKYJITPHO-KUHETHU-
YeCKOW TEeOpHU CTPOEHUS BellleCTBa, MPUHIUI CyNepHo3ULUH MOo-
Jiedi (Ha Ka4yeCTBEHHOM ypOBHE), 3aKOH COXpaHEeHHd 3apa/a, 3a-
koH OMa aJsg y4dacTka uenu, 3akoH /xoyns—JleHlla, 3aKOH
COXpaHEeHUs 3HEPTUHU; MPU 3TOM J1aBaTh CJIOBECHYIO pOPMYJIHUPOB-
Ky 3aKOHAa U 3allUChIBATh €r0 MaTEMATUYECKOE BhIPAXKEHUE;

—O00BACHATH PU3UYECKHE NTPOLLECCh] U CBOMCTBA TeJI, B TOM YHCJIe
U B KOHTEKCTE CUTyalud MPaKTHUKO-OPHUEHTHUPOBAHHOrO XapaKTe-
pa: BBISIBJATb NPUYUHHO-CJIEJCTBEHHbIE CBSA3U, CTPOUTH 00'bSIC-
HeHHe U3 1—2 TOTUYEeCKUX IIAaroB € oNopol Ha 1—2 H3y4yeHHBbIX
cBOHicTBa GU3UYECKUX SIBJIeHUH, PU3NIeCKHUX 3aKOHOB HUJIH 3aK0-
HOMEPHOCTEW;

—peuiaTh pacyéTHbIE 33Ja44 B 2— 3 el CTBUS, UCNI0JIb3ys 3aKOHBI
U popmyJibl, CBA3bIBAOIHE U3UYECKHE BEJIMUUHbI: HA OCHOBE
aHaJIM3a YCJIOBUsS 33/a4M 3alUCbIBAaTh KPAaTKOe yCJIOBUE, BbISAB-
JIITb HEJIOCTATOK JIaHHbIX JJIsl pellleHUs 3a/ja41, BIOUPATh 3aKO-
HbI U GOPMYJIbI, HEOOXOUMBIE JIJ15 €€ pellleHUs, IPOBOJAUTH pac-
4E€Thbl U CPAaBHUBATH MOJIYUeHHOE 3HaUYeHUEe PU3NIeCKON BeJIMIH-
HbI C U3BECTHBIMU JIaHHBIMH;

—pacno3HaBaTh MPO6JIEMbI, KOTOPbIe MOXKHO PELIUTD IIPHU IMTOMOIIH
PHU3UYIEeCKUX METOJ0B; UCIIOJIb3ysl OITMCAaHHe UCCIeJOBaHUs, BbI-
IeJIATb NpoBepsieMoe MpeANoJioXKeHHe, OlleHUBATh MPaBUJIbHOCTD
Mopsi/IKa MPOBeJIeHUS UCCIeJOBaHUs, JeJaTh BbIBOIbI;

—TIPOBOAUTH ONBITHI MO HAGJIIOAEHUID GU3UYECKUX SABJIEHUH WU
pu3nyeckux CBOUCTB TeJl (KanuJJsipHbIe IBJIEHUS, 3aBUCUMOCThb
JlaBJIeHUs BO3/[yXa OT ero 06'béMa, TeMnepaTypbl; CKOPOCTHU NPO-



necca OCTbIBaHI/IH/HaneBaHI/IH InIpHU U3JIY4€HHUHU OT LBeTa U3JIy-
YJawel,/norjaouaniuel NoBEpXHOCTH; CKOPOCTh UCIIAPEHUS BO-
Abl OT TeMIlepaTyphbl XUAKOCTH U ILIOWIAJAU €€ MOBEPXHOCTH;
3JIeKTpU3anus TesJ U B3aUMOJIENUCTBUE 3JIEKTPUUYECKUX 3aP5I/0B;
B3aUMOJIENCTBHUE MOCTOSHHBIX MarHUTOB, BU3yasiM3alUs Mar-
HUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; JEUCTBUSI MAarHUTHOTO
MoJisl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMarHUTa, CBOM-
CTBa 3JIEKTPOJIBUTATeJII MOCTOAHHOTO TOKA): GOpPMyJIMPOBATh
poBepsieMble NMPEAIOJ0XKEHUs], COOUPATh YCTAaHOBKY U3 MpeJJio-
)KeHHOTO 060py/IOBaHUsl; OMUCHIBATh X0/ ONbITa U GOPMYJIUPO-
BaTb BbIBOJbI,;

—BBbINIOJIHATDb IMpAMbI€e HW3MEpEeHHA TeMIIepaTyphbl, OTHOCHUTEJbHON
BJIZXKHOCTH BO3/1yXa, CHUJIbl TOKA, HANIPS>KEHUS C WCI0JIb30BaHU-
€M aHaJIOTOBBIX NPUOOPOB U JATYNKOB GU3MUYECKUX BEJTUYUH;
CpaBHUBATh pPe3yJbTaThl UBMEPEHUN C YYETOM 33aJaHHOU abco-
JIIOTHOUW MOTPENIHOCTH;

—IpPOBOJUTH HCCJEJJOBAHUE 3aBUCUMOCTH OJIHOW (U3HUYECKOU Be-
JIMYUHBI OT JIPYrod C UCNOJIb30BAaHUEM MNPSAMBIX U3MepeHUU (3a-
BHUCUMOCTb CONPOTHUBJIEHUs] NPOBOJHUKA OT €ro JIIMHbI, MJIOIIA/IU
nomnepe4yHoro cedYeHUd M yAeJIbHOro CONPOTHUBJIEHHA BelleCTBa
MIPOBOAHUKA; CWJbl TOKA, UAYILEro 4yepes MPOBOAHUK, OT HaAIpPH-
’KeHHs Ha NMPOBOJHUKE; UCCIe0BaHUE M1OCJIe[0BaTEJbHOrO U Na-
paJlIeJIbHOTO COeIUHEHUU NMPOBOJAHUKOB): MJIAHUPOBATh UCCJIE/0-
BaHHeE, COGI/IpaTb YCTaHOBKY H BbIINIOJIHATb HW3MEPEHHA, Cjaeayd
MpeJiyIO(KEHHOMY IJIaHy, GUKCHUPOBATh pPe3yJIbTaThl MOJYYeHHOH
3aBUCUMOCTH B BH/le TAa0JUI U IpadUKOB, AeJaThb BBIBOJbI 10 pe-
3yJbTaTaM UCCIEIOBAHUS;

—INpPOBOJUThL KOCBEHHbIE U3MepPeHUsT GU3NIECKUX BeJUUUH (yAesb-
Has TEeNJIOEMKOCTh BellleCTBa, CONPOTHUBJIEHNE NTPOBOJHUKA, pa-
60Ta U MOIHOCTD 3JIEKTPUYECKOTr 0 TOKA): IJIAHUPOBATh U3Mepe-
HUsl, COOUPATh 3KCIEPUMEHTAJIBHYIO YCTAHOBKY, CJ1eAYs IPeJo-
>KeHHOH UHCTPYKIHWH, U BBIYUCTATDb 3HAa4Y€HHW € BeJINYHUHbI;

—Co0JII0/IaTh NMpaBUJa TEXHUKU 6e30MacHOCTH mpu paboTe c Jyabo-
paTOpPHBIM 060pPY/IOBaHUEM;

—XapaKTepu30BaThb NPUHIUIBI JEeHCTBUS H3YYEHHBIX NPUOOPOB
U TEXHUUYECKHUX YCTPOUCTB C ONIOPOH HA UX ONMHCAHUsA (B TOM YHUC-
Jie: CUCTeMa OTOILJIEHUs JIOMOB, TUTPOMETp, NapoBasi TypOUHa,
aMIepMeTp, BOJIbTMETP, CYETYHK 3JIEKTPUUECKON SIHEPTUH, IJIEK-
TPOOCBETUTEJIbHbIE MPUGOPHI, HATPEBATEJbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTpUUECKHE NMPESOXPAHUTEIH; IJIEKTPOMATrHUT,
3JIeKTPOJBUTATE b MOCTOSHHOTO TOKAa), UCNOJIb3ys 3HAHUS O
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cBoMcTBax PU3NUECKUX ABJEHUUW M Heo6XoauMble GHU3UYECKUE
3aKOHOMEPHOCTY;

—pacno3HaBaTb IPOCTble TeXHUYECKHEe YCTPOHCTBA U U3MEpUTEJIb-
Hble IPUOOPHI 10 CXeMaM U CXeMaTU4YHBIM PUCYHKaM (KHUJKOCT-
HBIA TEpMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETD, ABUrATEb
BHYTpPEHHEIO CTOPAHUSsI, 3J1eKTPOCKOII, pEOCTaT); COCTABJIATh CXe-
MBI 3JIEKTPUYECKUX Ilelled ¢ MmocjeloBaTeJlbHbIM U NapaJsljiesb-
HbIM COeJWHEHHUEM 3JIEMEHTOB, pa3/inyasl YCJOBHble 0603HAUYEeHU
3JIEMEHTOB 3JIEKTPUUYECKUX LieMNew;

—IpPUBOJUTH NMPUMePbl/HAX0AUTh UHPOPMALHIO O MpPUMepax Mpak-
TUYECKOTr'0 HUCI0JIb30BaHUSA PHU3UYECKUX 3HAHHUH B NOBCEJHEBHOH
)KU3HU AJ19 oGecriedyeHUsI 6€30IaCHOCTH IPH 0OpallleHUH C mMpubo-
paMHu U TeXHUYECKUMH YCTPOHCTBAaMH, COXpaHeHUs 3/J0pOBbs U
CO6JII0JleHUs HOPM 3KOJIOTMYECKOTO IOBeJeHHUs B OKpyKalolleil
cpelie;

—OCylLeCTBJAATh NMOUCK MHPOpMaUU (U3UYECKOTO COAEepKaHHUS B
ceTu UHTepHeT, Ha OCHOBE MMeIOUIMXCSA 3HAHHUU U NyTEM CpaB-
HEHUsl [JOMNOJHUTENbHBIX HCTOYHUKOB BbIAEJATb HHPOpMaALUIO,
KOTOpasi sIBJSETCS NPOTUBOPEYUBOU WM MOXET ObITb HeJOCTO-
BEPHOU;

—MUCII0JIb30BaTh NIPU BBINOJHEHUHU YYe6HBIX 3aJJaHUH HAy4YHO-IIO-
NyJAspHYIO JUTePaTypy PU3NUEeCcKOro cojJiepKaHusl, ClIpaBOYHbIE
MaTepuasbl, pecypcbl ceTH HWHTepHeT;, BJaZeTb NPUEMAMHU
KOHCIEKTHUPOBAaHUSA TEKCTa, peoO6pa3oBaHUsA WHOpMALUU M3
O/IHOH 3HAKOBOMH CHUCTEMBI B IPYTY10;

—Co03/iaBaTh COOGCTBEHHbIEe NHUCbMEHHbIE U KpaTKHe YCTHbIe cooble-
HUfA, 06061as UHGOPMALIMI0 U3 HECKOJIbKUX UCTOYHUKOB (HU3U-
YEeCKOr'o CoJiepKaHUsl, B TOM 4YHuc/e NMYyGJUYHO NpPeJCTaBIAThL pe-
3yJIbTAaThl MPOEKTHON WM HCCJIeLO0BATENbCKONH JesTe/lbHOCTH;
IpY 3TOM IPaMOTHO HMCIOJIb30BaTh W3y4YeHHbIH MOHATHHHBIA am-
mapat Kypca ¢QU3UKH, CONPOBOXKJATb BBICTYIVIEHHE Mpe3eHTa-
nuen;

—IpPU BBINOJIHEHUU yYeOHBIX IPOEKTOB U UCCIeN0BAaHUN dHU3HUUe-
CKHUX MPOLIECCOB pacnpefieisiTh 0653aHHOCTU B TpyIle B COOTBET-
CTBUM C IIOCTaBJIEHHBIMHU 3a/iladaMHy, CJ1eJUTh 3a BbINIOJIHEHHEM
IJaHa JeHCTBUHM U KOPPEeKTHUPOBATh €ro, aZleKBaTHO OLlEHHUBATh
CO6GCTBEHHBIM BKJIaJ, B JeATEJbHOCTb IPYIIIbl; BBICTPAaWBaTbh KOM-
MYHHKaTUBHOE B3aHMMOJeiCTBHe, NPOSBJIsIS TOTOBHOCTh paspe-
1aTb KOHQIUKTHI.



9 knacc

[IpegMeTHBIE pe3y/IbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXKaTh
cHopMUPOBAHHOCTD ¥ 00YUYAIOLUXCS YMEHUH:

—MHCIOJIb30BaTh MOHATHUA: CUCTEMA OTCYETA, MaTepHUabHas TOUYKA,
TpPaeKTOpPHs], OTHOCUTEJIbHOCTb MEXaHUYECKOT0 JBHUXKEHUs, Jie-
dopmanusa (ynpyrasi, niaactTudyeckasi), TpeHHUe, LEHTPOCTPEMHU-
TeJIbHOE YCKOPEHNE, HEBECOMOCTh U Neperpy3KH; LEHTpP TskKe-
CcTH; abCOJIIOTHO TBEPJOE TeJsIo, IIEHTP TSKECTH TBEPAOro TeJa,
paBHOBecHe; MeXaHUYeCKHe KoJieGaHWs U BOJIHBI, 3BYK, HHOpas-
BYK U YJIbTPa3BYK; 3JIeKTPOMarHUTHbIE BOJIHBI, IIKaJIa 3JeKTPO-
MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U 1aJIbHO30PKOCTb, CITEK-
TPBI UCITYCKAHU S U MOTJIOUIeHU; albda-, 6eTa- U raMMa-u3sayde-
HU S, U30TOIIbI, I/lepHasi 3HEPTETUKA;

—pa3snyaTh sABJeHUs1 (paBHOMEpPHOE U HepaBHOMEpPHOe MPSIMOJIU-
HelHOe JBUYKeHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXKe-
HUe, CBOOOIHOE MajleHUe TeJsl, pPABHOMEPHOE JIBMXKEeHHE 0 OKPYXK-
HOCTH, B3aUMO/JIEUCTBUE TeJl, peaKTUBHOE JBUXeHUe, KoJieba-
TeJIbHOE JIBUXKEHU e (3aTyXalolHe U BbIHYK/IeHHble KoJie6aHusd),
pe30HaHC, BOJIHOBOE JIBUXKEHHE, OTPAKEHU e 3BYKa, MPSIMOJIUHEeH-
HOe pacnpoCcTpaHeHHe, OTPaXKEHHWEe U MpeJIoMJIeHHEe CBeTa, MOoJi-
HOe BHYTpPEHHee OTpa)KeHHEe CBeTa, pasJiokeHHe GeJsioro CBeTa
B CIIEKTpP U CJIO)KEHUE CIEKTPaJIbHBIX [[BETOB, JUCIEPCUsI CBETA,
eCcTecTBeHHasli paJjMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOTO
CIIeKTpa U3JIYYeHUsl) IO ONMHUCAHUI0 UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIBITOB, /IEMOHCTPUPYIOIIUX JaHHOe HU3UIeCKoe sIB-
JIEHUE;

—pacno3HaBaTh MPOsiBJIeHHEe U3y4YeHHbIX PU3UIECKUX SBJIEHUH B
OKpy»KarleM Mupe (B TOM 4yucie pU3UYECKHe ABJIEHUS B MMPH-
pojie: MPUJIUBHI U OTJIUBHI, ABMKeHUe nyiaHeT COJTHEYHOH CHUCTe-
Mbl, pEAKTUBHOE [JBU)KEHHE >XUBBIX OPraHU3MOB, BOCIPUSTHE
3BYKOB >KUBOTHBIMH, 3eMJIETPSICEHUE, CEHCMUYECKHUEe BOJIHBI, I1y-
HaMH, 3X0, [IBETA TeJI, ONTUYECKHUE SIBJEHHUs B IpuUpoe, 61oJio-
ruyeckoe JleliCTBUEe BHU/JMMOro, yJAbTpPadHOJIeTOBOr0O U PEHT-
FeHOBCKOTO H3JIYYeHHU; eCTeCTBEHHbIH PaJlJM0AKTHUBHBIN (OH,
KOCMHYECKHE JIYUYH, PAJUOAKTUBHOE U3JIyUeHUEe IPUPOSHBIX MU-
HepaJIoB; JelCTBUEe PaJIUOAKTUBHBIX U3JyUeHUH HAa OPraHU3M 4e-
JIOBEKa), NMPHU 3TOM MEPEBOAUTH MPAKTUYECKYH 33/1a4y B y4ye6-
HYIO, BBIJIEJISITh CyIleCTBEHHbIe CBOWCTBAa/NpuU3HAKU Quanye-
CKUX ABJIEHUH;

—OIMUCHIBATh U3y4YEeHHbIE CBOUCTBA TeJ U GU3NYEeCKHe sIBJIEHHUSI, UC-
noJsib3ys Gu3nUecKrue BeJUYUHBI (CpeJHss1 U MTHOBEHHAasl CKO-
pOCTB TeJia IPYU HEPABHOMEPHOM JIBUXKEHHUH, YCKOPEHUE, TTIepeMe-
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LeHHe, MyTh, YIJIOBasd CKOPOCTh, CUJIa TPEHHUs], CUJIAa YIPYTOCTH,
CHJI1a TSAXeCTH, YCKOpeHUe CBOGOJHOro najJieHus,, Bec TeJsa, UM-
MyJ1bC TeJa, UMIIYJIbC CUJIBI, MeXaHUu4yeckas paboTa U MOLIHOCTb,
NOTEeHIIMaJbHasA SHepPrud TeJsa, NOAHATOrO HaJ, MOBEPXHOCTHIO
3eMJIM, NIOTeHIlMa/JbHasA 3HEPryus CXKaTOW NPY>KUHbI, KUHeTHYe-
CKasl 9Heprus, NoJHasA MeXaHUu4YecKasi 9Heprus, Nepruo/ U 4acToTa
KoJie6aHUMH, IVIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA TOHA, CKO-
pOCTb CBeTa, NoKa3aTeJb IPeJOMJIeHUs CpeJbl); IPH OMUCAHUU
[PaBUJbHO TPAaKTOBAaTb GU3NUYECKUM CMBICI HCHOJIb3YEeMbIX BeJIU-
4YUH, 0603Ha4YeHUs U eJUHUIbl QU3NYECKUX BEJIMUUH, HAXOJUTh
Gopmyibl, CBA3BIBAIOME JAHHYIO GU3HUYECKYI0 BEJIUYHUHY C APY-
TMMH BeJIMYUHAMHU, CTPOUTD 'PaPpUKHU U3yIeHHbIX 3aBUCUMOCTEN
du3nyecKUx BeJUYHH;

—XapaKTepu30BaTb CBONCTBA TeJl, U3NYeCcKHe SIBJIeHUs U IIpoLec-
Cbl, UCIOJIB3YSl 3aKOH COXPaHeHHUs] IHepPTryuy, 3aKOH BCEMHUPHOTO
TATOTEHMUs], IPUHILUII CyNIepNO3ULIMHU CUJI, IPUHLUI OTHOCUTE/b-
HocTHU ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMIYJb-
ca, 3aKOHBI OTPAXKeHUS U NpeJIoOMJIEHHS] CBETA, 3aKOHBI COXpaHe-
HUS1 3apsAJ0BOTO U MacCCOBOTO 4YMCeJ NPU fAJEepPHbIX peaKLUX;
MpU 3TOM JaBaThb CJAOBECHYI0 GOPMYJIUPOBKY 3aKOHA U 3aIUCHI-
BaTh ero MaTeMaTU4YeCKoe BbIpaXKeHHUE;

—O00BSACHATH PU3UYECKHEe NTPOLLecChl U CBOMCTBA TeJl, B TOM YHC/Ie
U B KOHTEKCTEe CUTYalU{d NMPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTe-
pa: BhISIBJASATb NPUYUHHO-C/IeICTBEHHbIE CBSI3U, CTPOUTD 00'bsIC-
HeHHe U3 2—3 JIOTUYECKHUX IIAaroB C ONOPOX Ha 2—3 U3y4YEHHBIX
cBoMcTBa GU3MYECKUX SIBJIeHUH, PU3HUUECKHUX 3aKOHOB MJIH 3aKO0-
HOMEPHOCTEeH;

—pewmaTh pacuyéTHble 334a4u (OonuparIlvecss Ha CUCTEMY U3 2—
3 ypaBHEHMH), UCNOJIb3ysl 3aKOHBI U GOPMYJIbI, CBA3BIBAOIIHE
dur3Myeckre BeJIMYUHBI: HA OCHOBe aHaJM3a yCJI0BUSA 33Ja4H 3a-
NUCBIBaTh KpaTKOe YCJ0BHeE, BBISBIATh HeJOCTaOLHe UJIU HU36bl-
TOYHble JaHHble, BbIOUPATh 3aKOHB! U GOPMYJIbl, HeO6X0JUMble
JJis1 pellleH!s, TPOBOAUTb PAaCYéThl U OLleHUBATh PeaJMCTUYHOCTb
[0JIy4eHHOT0 3HauyeHUs GU3NYeCKOH BeJIMUYUHBI;

—pacno3HaBaTb NP06JeMbl, KOTOPbIe MOHO PEILINTb IPU IOMOIILY
$r3MUecKUX METO/0B; UCIOJb3ys ONMCAaHHE HCCAeOBaHUs, BbI-
JleJIATh NpoBepsieMoe MpeJNoJ0XKeH e, OLleHUBAaTh NIPaBUJIbHOCTb
nopsJKa NpoBeJleHUs1 UCCle[0BaHus, JelaTb BbIBOJbI, MHTepIpe-
TUPOBATh Pe3yJbTaTbl HA0JII0A€HUH U ONBITOB;

—IPOBOAUTD ONBITHI N0 HaOMIOAeHUI0 GU3NYEeCKUX SABJEHUH WU
du3nyeckux cBONUCTB Tes (M3ydyeHHe BTOpOro 3akoHa HbI0TOHa,
3aKOHa COXpaHeHHWsI IHepPruy; 3aBUCUMOCTb IlepUoAa KojaebaHu M



MPY>KUHHOTO MasiTHHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KHUHbI U
HE3aBUCUMOCTh OT aMIUIUTYJbl MaJbIX KOJeOaHHWU; MPSAMOJIU-
HellHOe pacnpocTpaHeHWe CBeTa, pa3JiokeHHe O6eJloro CBeTa B
CIIEeKTp; U3y4YeHUe CBOUCTB U300pakeHHs B IJIOCKOM 3epKaJie U
CBOWMCTB H300pakeHUs1 INpeJiMeTa B coOUparwlled JWH3e, Ha-
0JII0/leHYe CIJIOMIHBIX U JIMHEWYATBhIX CHEeKTPOB HW3JIy4eHHUs): ca-
MOCTOSITEJIbHO COGUPATh YCTAHOBKY M3 U36bITOYHOr0 Habopa 060-
PYZ0BaHUS; OMHCBHIBATH XO/J ONbITA U €ro pe3yJabTaThbl, GOpMYyJIH-
pOBaTb BBIBO/IbI;

—IMpPOBOJAUTbL MNPU HEOOXOJUMOCTH CEPUI0 MPSMbIX H3MepeHUH,
omnpe/jessisi cCpeJiHee 3HAYEHHE U3MePSIeMON BeJUYUHbI (QOKyCHOe
paccTtosiHMe cobuparolleil JIMH3bI); 000CHOBBIBATh BhIOOp cniocoba
W3MepeHUsi/U3MepUTeTbHOr0 NpUb0oPa;

—IMpPOBOJUTL HCCJE0BaHUE 3aBUCUMOCTEN (QU3UYECKUX BEJIMYHUH C
HUCIO0JIb30BAaHHWEM INPSMbIX H3MEPEHUH (3aBUCUMOCTb MNYTH OT
BpeMeHU NpPU PAaBHOYCKOPEHHOM JIBMXKEHUM 0€3 HayaJbHOU CKO-
pocTH; nepuojia KojebaHUH MaTeMaTHUYeCKOro MasTHUKA OT JIJIU-
Hbl HUTH; 3aBUCUMOCTH yTJla OTPaXKEHUs CBeTa OT yrJia majleHus
U yrJjia npeJiOMJIEeHUs OT yrJa NaJleHus): MJIaHUPOBaTh UCCJIe/0-
BaHHUe, CAMOCTOSITEJIbHO COOGUpPATh YCTAHOBKY, PUKCHUpPOBATH pe-
3yJIbTaThl MOJYYEHHOU 3aBUCUMOCTU QU3UYECKUX BEJUYUH B BU-
Jie Tabyul U rpadUuKoOB, JleJ1aTh BBIBO/bI 110 Pe3yJibTaTaM HUCCJIEe/0-
BaHUS;

—TIPOBOJUTh KOCBEHHbIE U3MepeHUsT PU3UYECKUX BEJUIUH (cpes-
Hsisl CKOPOCTb M YCKOpEHHEe TeJsia IPHU PaBHOYCKOPEHHOM JIBU-
KEHUH, YCKOpPEeHUe CBO60JHOrO MajieHusl, )KECTKOCTb MPY>KHUHBI,
K03pPULIMEHT TpeHHUs CKOJIbXKEHWS, MeXaHH4yecKas paboTa Hu
MOIHOCTb, YaCTOTa U MEepPHOoJ; KoiebaHUU MaTeMaTH4YEeCKOTOH
MPY>XKUHHOT0 MasiTHHUKOB, ONTHYECKasl CHUJja cob6Uparollel JUH-
3bl, pAAUOAKTUBHBIN POH): MIJIAaHUPOBATh U3MEPEHUS; COOUPATh
3KCIIEPUMEHTA/NbHYI0 YCTAHOBKY U BbINOJIHATh U3MEpPEHUs, Ce-
Aysl IpeiJIOKeHHOW HHCTPYKIUU; BBIYUCIAAThL 3HaYeHU e BeJTUYIH-
Hbl U aHAJMU3UPOBATb IIOJIYYeHHbIe Pe3yJbTaTbl C Y4ETOM
3aIaHHOU MOTPENIHOCTH U3MepPEeHUH;

—Co0JII0JIaTh MpaBUJa TeXHUKU 6e30MacHOCTH HpH padboTe ¢ Jabo-
pPaTOpPHBIM 060pPY/IOBAHUEM;

—Ppas/iM4yaTh OCHOBHbIEe MPU3HAKHU U3YUYEeHHbIX PU3NUECKUX MOJe-
Jieli: MaTepuaJbHas TOYKA, abCOJIIOTHO TBEP/L0€ TEJIO, TOYEYHbIH
HCTOYHUK CBETA, JIy4, TOHKAasl JIMH33, [IJIaHeTapHasi MoJieJib aTo-
Ma, HyKJIOHHasl MO/ieJlb aTOMHOTO S/pa;

—XapaKTepH30BaThb NPUHIUIIBI JeHCTBUS U3yYEeHHbIX NTPUOOPOB U
TeXHUYECKHUX YCTPONCTB C OMOPOH Ha UX ONHCAHUA (B TOM YHC-
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Jie: CIUA0METP, AAaTYHUKHU IMOJIOKEHHUS], PACCTOSTHUA U YCKOPEeHUs,
pakeTa, 3XOJIOT, OYKH, NepucKom, ¢oToamnmapart, ONTHYECKHE
CBETOBO/bI, CIEKTPOCKOI, J03MMeTp, Kamepa BuibcoHa), wuc-
M0JIb3yS 3HAHUS 0 CBOMCTBAxX GU3NYECKUX ABJIEHUHU U HEOOXO U -
Mble GHU3UYEeCKH e 3aKOHOMEPHOCTH;

—MHCIOJIb30BaTh CXEMbI U CXeMAaTUYHbl€ PUCYHKH U3YUYEHHBIX TEX-
HUYECKUX YCTPOWCTB, U3MEPUTEJbHBIX NPUOOPOB U TEXHOJIOTHU-
YEeCKHUX MPOLeCCOB MPU pelleHUH yIeOHO-IPaKTUUYECKUX 3a/ay;
ONTHYECKHE CXEMbl JJII MOCTPOEHUs] U300paKEeHUH B IMJIOCKOM
3epkaJie U cobUparol el JINH3E;

—INPUBOJUTH NPUMepPbI/HAaX0AUTb UHPOPMAUIO O NPpUMepaxX MpakK-
TUYECKOTr0 MCIOJIb30BaHUSI PU3UYECKUX 3HAHUU B MOBCE/HEBHOU
>)KU3HU AJi1s oGecnieyeHUs1 6€30MacCHOCTU NpU obpallleHuu ¢ npubo-
paMu U TEXHUYECKHUMU YCTPONUCTBAMH, COXPAHEHHUS 340POBbSI U
COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOro IMOBeJeHUS B OKpYyXKawlei
cpene;

—OCYUIEeCTBJISATh MOUCK WHPpopManuu PpU3UYECKOTro CojeprKaHUs
B ceTH UHTEpHET, cCaMOCTOSATEJIbHO GOPMYJIUPYS MOUCKOBBIH 3a-
MpPOC, HAXOUTh MYTU ONpeJiesieHUs] JJOCTOBEPHOCTHU MOJIyYEHHOU
“uHOpMaAIMU Ha OCHOBE UMEIIUXCA 3HAHUWU U JOMOJHUTEb-
HbIX UCTOYHUKOB;

—MUCNO0JIb30BaTh MPU BBINOJHEHUU YYeOHbBIX 33aJaHUU HAYYHO-I0-
MyJIAPHYIO JIUTEPATYPy PU3UUECKOTO COep>KaHUsl, CHPAaBOYHbIE
MaTepuasbl, pecypcbl ceTdu HVHTepHeT; BJaAeTh NOpUEMaMU
KOHCIIEKTUPOBAaHUSA TEKCTa, Mpeobpa3oBaHUA WHPOpPMAIUHA U3
OJHOW 3HAKOBOU CUCTEMBI B JPYTYIO;

—co37laBaTh COOCTBEHHbIe NMUCbMEHHbIe W YCTHble COOOIIEHUs Ha
OCHOBe HMH(OpMAIUU W3 HECKOJBbKUX HCTOYHUKOB (PU3UIECKOTO
coJlep’KaHusl, NMyOJUYHO MNPEeACTABJATb pPe3yJbTaThl INPOEKTHOH
WA UCCIAEL0BATENbCKON J1eATeJbHOCTH; IPU 3TOM IPaMOTHO HC-
M0JIb30BaTh W3yYEHHbIH NOHSATUHHBIA anmapar U3y4yaeMmMoro pas-
Jesa QU3UKU U COMPOBOXK/JATH BBICTYIJIEHHE Ipe3eHTaluen C
y4€TOM 0COGEHHOCTEHN ayJUTOPHUU CBEPCTHUKOB.



& TEMATWYECKOE NJIAHUPOBAHWE
7 knacc (68 u)

TemaTu4ecKun
06JI0K, TEMa

OCHOBHbIE BH/ABI A€ATE/JIBHOCTHU yYallluXCA

OcHOBHOe cogepKaHue o )
(Ha ypoBHe y4eGHbIX el cTBUI)

Pasaen 1. dusuka u eé posib B IO3HAHMU OKpyXKawuero mupa (6 4)

dusuka —

HayKa 0 mpupoje

(29)

dusnka — HayKa o IpUpoje.
fBnenus npuponsl. Pusunye-
CKHe sIBJIEHUs: MeXaHU4e-
CKH e, TellJIOBbIE, 3JIEKTpHU4e-
CKHE, MarHUTHbIE, CBETOBBIE,
3BYKOBBI€

BrIsiB/IeHUE pa3/Iniui Mexy GU3NdeCKUMHU U XUMUYeCKUMH
npeBpaieHusaMu (MC — xumusi).

PacnosHaBaHue U k1accupukanusa GU3UIeCcKUX ABJIEeHUM:
MeXaHUYeCKHX, TeIJIOBBIX, 3JeKTPUIEeCKUX, MarHUTHBIX

Y CBETOBBIX.

HaGJirofieHyre v onvcaHue GU3NYECKUX sIBJIEHUH

dusnyeckue
BeJIMYHUHBI (2 4)

dusuyeckue BeJTUIUHBIL.
H3mepeHue pusnyeckux
BeJIMYUH. Pr3uyeckue
npu6opel [lorpeniHocTe
n3MepeHuH. MexxiyHapogHast
crucTeMa eMHUI]

OnpejesieHue LieHbl JeJleHUs IIKaJbl U3MEePUTEJbHOro npubopa.
U3MepeHUe JIMHEHHBIX Pa3MepPOB TeJl U NPOMEXKYTKOB BpeMeEHHU
C Y4ETOM NOrPELIHOCTEH.

W3mepeHue 06b€Ma XUAKOCTH U TBEPJOTO TeJa.

W3mepeHre TeMnepaTypbl NPU MOMOIIU KHUJKOCTHOT'O TepMO-
MeTpa U JaT4yuKa TeMIIEPATyPhL.

BbinosiHeHHe TBOPYECKUX 3a/laHUM 110 MOMCKY CIoco60B U3Mepe-
HHSI HEKOTOPBIX GU3UYECKUX XapaKTepPHUCTUK, HAIpUMep
pa3MepoB MaJIbIX 06'bEKTOB (BOJIOC, IPOBOJIOKA), YAAJIEHHBIX

[SN

[Ipu paspaboTke pabGodel mMporpaMMbl B TEMAaTUYECKOM IJIAHUPOBAHUU OBbLIU YUYTEHBbI BO3MOXXHOCTH HCIIOJIb30BaHUS
3JIEKTPOHHBIX (1MPOBBIX) 06pa30BaTENbHBIX PECYpPCOB,  SIBJSIOLIMXCA  y4eOHO-METOAMYECKUMH  MaTepualaMu
(MysnbTHMEAMIHBIE NPOrpaMMbl, 3JIEKTPOHHble YYeOGHUKM WU 3aJa4YHUKH, 3JIEKTPOHHble GHOJHMOTEKH, BUPTYyaJibHbIE
JIabopaTOpUN, UIPOBBbIE NMPOTrpaMMbl, KOJUIEKIIMHU IHUPPOBBIX 0GPa30BaTEJbHBIX PECYypPCOB), peaTU3yIOIUX AUAAKTH-
yeckue Bo3MoxxHOCTH UKT, cosiep>kaHre KOTOPbIX COOTBETCTBYET 3aKOHOJATENbCTBY 06 06pa30BaHUHU.



LE

0G'bEKTOB, 6OJIBIINX PACCTOSIHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHHU. O6Cy»K/ieHue IIpe/iylaraeMblIX ClI0coO60B

EcrecTBeHHO-
Hay4Hblil MeTOJ,
no3HaHus (2 4)

Kak ¢pusuka u gpyrue
eCTeCTBeHHbIe HayKH U3y4a-
10T npupoy. EcrectBen-
HO-HAy4YHBIA MeTO/, [T03Ha-
HUsI: HabJ0JeHYe, TOCTaHO B-
Ka Hay4YHOTrO BOMpOCa,
BbIJIBU)KEHUE THUIIOTE3,
3KCIEPUMEHT M0 MPOBEPKe
rUIoTe3, 06'bsICHEHHE HabBJII0-
AaeMmoro sgBJjeHUs. OnrucaHue
$ur3HIecKUx IBJeHUH c MOMoO-
LIbIO MOJieJiel

Bb1jBI>KeHM e rUNIOTe3, 00'bACHAIOUIUX IPOCThIE sIBJIEHUS,
HanpuMmep:

— MO0YEeMY OCTAaHABJIMBAETCS JBWXYlleecs 10 rOPU30HTATbHON
IIOBEPXHOCTH TEJIO;

— II0YEeMY B KapKylo IOTrO/y B CBETJIOHN o/iex /e NPOXIagHeH,
4yeM B TEMHOM.

[IpensioxxeHne coco60B MPOBEPKH TUIIOTE3.

[IpoBegeHue Hccien0BaHUSA MO MPOBEPKe KAKOU-TU60 THIOTe-
3bl, HAIPUMeP: JaJbHOCTD [10J18Ta IAPUKA, YLEHHOTI'0 FOpU-
30HTAJIBHO, TeM 60JIblIlle, 4eM GOJIblIe BBICOTA MyCKa.
[TocTpoeHne npocTeHmux Mojesell PU3UYECKUX SBJIEHUH

(B BH/Jle PUCYHKOB WMJIM CX€M), HAIpUMep NaJieHue NpeJMeTa;
MPAMOJIMHEHHOe pacpocTpaHeHe CBeTa

Paspeu 2. [leppoHayabHble CBEAEHHUS O CTPOEHHHU BemecTBa (5 )

CTpoeHue
BemecTBa (1 4)

ATOoMBI U MOJIEKYJIb], UX pa3-
Mephbl. OnbITHI, AOKa3bIBaAlO-
mye JUCKpeTHOe CTpOeHHre
BellecTBa

Ha6uitojeHHe U MHTepnpeTalysi ONbITOB, CBU/AETEIbCTBYIOLMX
00 aTOMHO-MOJIEKYJIAPHOM CTPOEHHUH BelLecTBa: ONbITHI C pac-
TBOpPEHHEM PAa3JIMYHbIX BelleCTB B BOJeE.

OneHKa pa3MepoB aTOMOB U MOJIEKYJI C MCIIOJIb30BaHUEM GOTO-
rpa¢ui, nosy4eHHbIX HAa aTOMHOM CHJIOBOM MHUKpockone (ACM).
OnpefesieHre pa3MepoOB MaJlbIX TeJsl

JABuKeHUue

¥ B3aMMoOJen-
CTBHUE YaCTHI]
BellecTBa (2 4)

JlBI>KeHH e 4acTHL, BelleCcTBa.
CBfI3b CKOPOCTH JIBUXKEHUHA
4acTUl, C TeMIlepaTypo.
BpoyHOBCKOE JBI>KEHHE.
Auddy3us. BzaumogelictBue
YacTHUL BELEeCTBa: MPUTsKe-
HHUE U OTTaJIKUBaHHUeE

Ha6nwonenue 1 06bsicHeHHe GPOYHOBCKOTO JBW)KEHUS U sIBJIe-
Hus qudodysum.

[IpoBesieHHE U OG'bSICHEHHE ONIBITOB 10 HAGJIIOJEHHIO TEMJIOBOTO
pacuiMpeHusi ra3os.

[IpoBesieHHEe U 06bsICHEHHE OIBITOB 110 0GHAPYKEHHUIO CHJI
MOJIEKYJISIPHOTO NPUTSKEHUST U OTTAJKUBaHUA
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IIpodoiceHue maban.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

ArperaTHbie
COCTOSIHUA
BemecTBa (2 4)

ArperaTHble COCTOSAHUA
BelllecTBa: CTPOeHUe ra3os,
KHUAKOCTeN U TBEPABIX
(xpucTa/IINYECKUX) TeJl.
B3anMocBs3b Mex Ay CBOM-
CTBaMH BeleCTB B Pa3HbIX
arperaTHbBIX COCTOSHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM CTPO-
eHreM. Oco6eHHOCTH arperar-
HBIX COCTOSTHUH BOJbI

OnucaHue (C UCMOJIb30BaHUEM MPOCTHIX MoJesiell) OCHOBHBIX
pa3JIMYUi B CTPOEHHUU Ia30B, KUJKOCTEH U TBEPABIX TeJl.
O6bsACHEHHE MaJIOH CKUMAEMOCTH KM KOCTeH U TBEPABIX Tell,
60/1bII0M CKMMAeMOCTH ra3os.

O6bsicHeHHe coxpaHeHHUsI GOpPMbl TBEPBIX TeJ U TEKYYECTH
KUJKOCTH.

[IpoBeseHNE ONBITOB, JOKA3bIBALIHUX, YTO B TBEPJOM COCTOSI-
HMH BOJIbl YACTHUIbl HAXOASITCA B CPEZHEM JaJibllie APYT OT Apyra
(MJI0THOCTH MeHbIIIE), YEM B KU KOM.

YcTaHOBJ/IEeHHE B3aHMOCBA3U MeX/y 0COGEHHOCTSAMM arperar-
HBIX COCTOSIHUH BOJbI U CYLeCTBOBAaHHUEM BOJHBIX OPraHU3MOB
(MC — 6uoJsiorus, reorpadus)

Pasaen 3. /IB2keHMe U B3auMo/JeilcTBue Te (21 4)

MexaHun4veckoe
ABukeHue (3 4)

MexaHH4YecKoe JIBUKEHUE.
PaBHOMepHOe ¥ HepaBHOMep-
Hoe JiBH>KeHHe. CKOpOCTb.
CpefHAA CKOPOCTb IIPU He-
pPaBHOMEPHOM /JIBHXKEHUH.
PacyéT nyTty u BpeMeHu
JABIDKEHUS

HCCﬂeAOBaHI/Ie PaBHOMEPHOI'o ABHUXEHHA U ollpeaesIeHHe ero
NNPpHU3HAKOB.

Ha6JI}O,£[eHI/Ie HEpPpaBHOMEPHOI'o ABUXEHUA U OollpesieJIeHUue ero
OTJINYUU OT PAaBHOMEPHOI'0O ABHUXKEHHA.

Pewienue 3aZla4 Ha onpejesieHHe nNyTH, CKOPOCTH U BpeMEHU
pPaBHOMEPHOI'O ABUXKEHHUA.

AHanus I‘pa(l)I/IKOB 3aBUCHUMOCTHU IIYTHU U CKOPOCTHU OT BpEMEHHU

HNHepuus,
macca, JIoT-
HOCTb (4 4)

fABysieHHe uHepLUUU. 3aKOH
WHepUuuHU. BlaumoaeiicTBue
TeJl KaK IPUYMHA U3MEeHEHUS
CKOPOCTH JBUKEHHUS TeJl.

O6GbsACHeHHE ¥ IPOTHO3UPOBAHUE ABJIEHUH, 06y C/I0BJIEHHBIX
HHepIYel, HanpuMep: YTO NPOUCXOAUT IPHU TOPMOKEHUH UJIH
pe3KoM MaHeBpe aBTOMOOMJISA, TOYeMy HEBO3MOXXHO MIHOBEHHO
NMpeKpaTUTh JABHXKEHHe Ha BeJIOCUIIe/ie UJIU CaMOKaTe U T. /.
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Macca kak Mepa UHEPTHOCTH
Tesa. [LIOTHOCTD BelllecTBa.
CBsI3b IIJIOTHOCTHU C KOJIUYe-
CTBOM MOJIEKYJI B €IUHUIIE
06BbEMa BellecTBa

[IpoBe/ieHUe U aHAJNKU3 OMBITOB, JEMOHCTPUPYIOIUX U3MEHEHHE
CKOPOCTH JIBUXKEHHS TeJia B Pe3yJIbTAaTe AEUCTBUS HA HETO
APYTHUX TeJI.

PelieHue 3a/ja4 Ha olpe/ie/ieHHe MacChl TeJla, ero o6bémMa u
MJIOTHOCTH.

[IpoBeseHE U aHAINU3 ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCH-
MOCTb U3MEHEHHsI CKOPOCTHU TeJia OT ero MaccChl MPU B3auMO/ el-
CTBUH TeJl. U3MepeHHe Macchl Tesla pa3JuYHbIMU CIIOCO6AMHU.
OnpejesieHre MJIOTHOCTH Tejla B pe3yJibTaTe U3MepPEHUsI ero Mac-
Chl U 06bEMa

Cuia. Buabl cuin
(14 4)

CuJia Kak XxapaKTepHUCTHKa
B3auMoencTBusa Tes. Cuia
YOPYrocTH U 3akoH ['yka.
H3MepeHue CUJIbI C TOMOIIbIO
AWHaMoMmeTpa. fBieHue
TATCOTEHHUS U CUJIA TSAXKECTH.
CuJa TSXKeCTH Ha LpYyTux
mi1aHeTax. Bec Tesa. HeBeco-
MocTb. CJIoKeHue CHJI,
HanpaBJIEHHBIX [10 OJHOH
npsaMoi. PaBHogelcTByonas
cuil. Cuia TpeHud. Tpenue

CKOJIbK€HHUA U TPpeHHe IMOKOA.

TpeHue B npupo/Jie ¥ TEXHUKE

W3ydyeHne B3aMMOJeNCTBUA KaK NMPUYMHBI U3MEHEHHUs1 CKOPOCTHU
TeJla WM ero Jepopmanuu.

OnucaHMe pealbHbIX CUTyallul B3aUMO/IelCTBUA TeJl C IOMOIIbIO
MoJieJiel, B KOTOPBIX BBOJUTCS NOHATHE U U300pakKeHHe CUJIBL
Wsy4deHue cuibl ynpyroctu. MccienoBaHre 3aBUCHMOCTH CHJTBI
yIpYTroCTH OT YAJHUHEHUs] pe3SUHOBOI0 IIHypa WX NPY>KUHbI

(c mocTtpoenueM rpaduxa).

AHasu3 NpaKkTHUYEeCKUX CUTYAL U, B KOTOPBIX IPOSBJISIETCS
AelcTBUe CUJIBI yIIPYTOCTH (YIPYTroCcTh MsI4a, KPOCCOBOK, BETOK
JAepeBa U Ap.).

AHanu3 cUTyalu#H, CBSI3aHHBIX C IBJIEHHEM TATOTEHUS.
O6bsicHEHH e OpOUTAIbHOIO JIBHXKEHHU IIJIaHET C UCII0JIb30BaHU-
eM sIBJIEHUs TATOTEeHUsA U 3aKoHa uHepuuu (MC — acTpoHOMUSA).
W3MepeHue Beca Tesia ¢ NOMoLbI0 JUHAMOMeTpa. O6G0CHOBaHUe
3TOTO CII0COo6a U3MepeHHUs.

AHanus 1 MoJieJIMpoBaHUe sIBJIeHHsI HeBECOMOCTH.
JKcnepUMeHTaJbHOE MOJIydeHHe MpaBuJia CJ0XKeHUs CUJI,
HalnpaBJIEeHHbIX BJ10J1b OAHOM npsaMod. OnpesesieHHe BEJUYUHBI
pPaBHOJENCTBYIOILIEHN CUIIL.

H3y4yeHHe CUIBI TPEHHUSA CKOJIbXKEHHUS U CUJIbl TPEHHUS MOKOS.
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IIpodoiceHue maban.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

HUccnenoBaHue 3aBUCHUMOCTH CHJIbI TPEHHs OT Beca TeJsa

U CBOHCTB TPYLIHUXCS IOBEPXHOCTEH.

AHanu3 NpaKTHYeCKHUX CUTYaLMH, B KOTOPbIX IPOSABJISAETCSH
JeHCTBUE CUJIbI TPEHUS, UCIIOJIb3YIOTCS CIIOCO6LI €€ YMeHblle-
HUs WM YBeJIMYEHUs (KaTaHUe Ha JIbDKaX, KOHbKax, TOPMOXKe-
HHUe aBTOMOOUJISA, UCNIOJIb30BaHU e NTOAUIMITHUKOB, IIJIaBaHH e
BOJHBIX »KUBOTHBIX U ip.) (MC — 6uosiorus).

PerieHue 3a/iay ¢ UCII0JIb30BaHUEM GOPMYJI AJIs1 pacyéTa CHUJIbI
TSXKECTH, CUJIb] yIIPYTOCTH, CUJIbl TPEHUS

Paszaen 4. laBjieHue TBEPAbIX TeJI, ’KMAKOCTel U ra3oB (21 y4)

JaBieHue. Ile-
pepa4a jaBJie-
HUA TBEPABIMUA
TeJlaMH, ’KUAKO-
CTSIMM M Fa3aMu

(34)

JaBsenue. Cnoco6bl yMeHb-
LIEHUS U YBeJINYeHUs
JaBJieHus. /laBjieHue rasa.
3aBUCUMOCTbD JaBJIEHUs rasa
OT 00'b€éMa U TeMIleEpaTyPhL.
[lepenaya gaBiaeHus TBEPAbI-
MU TeJlaMHU, )KUJKOCTSAMH U
razamu. 3akoH [lackaJis.
[THeBMaTH4YeCcKH e MALIWHbI

AHanu3 ¥ 06'bsICHEHH E ONBITOB Y NPAaKTUYECKUX CUTYaLluH,

B KOTOPBIX IPOSIBJISIETCS CUJIA JABJIEHUs.

O6ocHOBaHHeE CIOCOGOB YMEHBLIEHUS U YBeJUYEeHUs JaBJIeHHs.
W3y4yeHune 3aBUCUMOCTH JlaBJI€HUS ra3a 0T 06'béMa U TeMIIepaTyphl.
W3yyeHue 0cOGEHHOCTEN Nepesayn JaBJeHUs] TBEPABIMU TeJaMH,
KUJKOCTSIMU Y razaMu. OG0CHOBaHHE pe3yJIbTATOB ONBITOB
0COGEHHOCTAMM CTPOEHHs BelllecTBa B TBEPJOM, }KUAKOM

1 ra3006pa3HOM COCTOSIHUSIX.

JKcneprMMeHTa/IbHOE JJ0Ka3aTeJbCTBO 3aKoHa [lackasns.
PemeHue 3a/1a4y Ha pac4yéT JaB/IeHUA TBEP/OTO Tesa

JdaBieHue
XKuAKocTH (5 4)

3aBHCHMOCTD AaBJIeHUs
KUJAKOCTH OT IJIyGUHBI
norpy»xeHus. 'mapocra-
TUYeCKUH apaoKc.

HccnenoBaHre 3aBUCHMOCTHU J1aBJIE€HUs XKUJKOCTH OT IJIyOUHBI
MOTPY?>KEHHUsI U TIJIOTHOCTH KUKOCTH.

Ha6urofeHre 1 06'bsICHEHHE THAPOCTATUYECKOT0 MapajoKca
Ha OCHOBe 3aKoHa [lackass.
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Coob61iaroiuecs CoCybl.
F'uapaBinyecKkre MeXaHHU3Mbl

U3ydeHHe COOBLIAIOLINXCS COCYLO0B.

PeureHue 3a1a4 Ha pacyéT JaBJeHUs )KHUJAKOCTH.

O6BbsicCHeHHe NPUHIMIA JeHCTBUS THAPABIMYECKOro Ipecca.
AHanu3 1 06bsICHEHHE NIPAKTUYECKUX CUTYalUH, IeMOHCTPHUPY-
IOLIMX MPOsIBJIEHHE JaBeHUs XKUAKOCTH U 3aKoHa [lackass,
HalpuMep MPOLeCcCOB B OpraHW3Me NPHU IIyGOKOBOJAHOM HbIPsI-
Hur (MC — 6uosorus)

AtmocdepHoe
AasJieHue (6 4)

AtMmocdepa 3eMs1M U aTMOC-
depnoe naBsenue. [[puINHbI
Cy1leCTBOBaHUS BO3AYILIHOHN
060Js104KkU 3eMJid. ONbIT
Toppuuennu. UsmepeHnune
aTMochepHOTro JaBJIeHHU.
3aBUCHMOCTb aTMOCHEPHOTO
JlaBJIEHHS OT BBICOTHI

HaJ ypoBHeM Mops. [Ipu6opsl
JUIs1 ©3MepeHHsl aTMocdepHo-
ro JlaBJleHUs

JKCcnepruMeHTaJlbHOE 0OHApYyKeHHe aTMOCEPHOTO JAaBJIEHHUS.
AHanu3 1 06'bsSICHEHHE ONBITOB U NPAKTUYECKUX CUTyal1H,
CBSI3aHHBIX C IeliCTBUEM aTMOCPEpPHOTO AABIEHHUS.
OGbsicHEHHE CyLIeCTBOBaHUsI aTMocdepbl HA 3eMJie U HEKOTO-
PBIX IJIAHETAaX UJIH €€ OTCYTCTBHUSA Ha APYyrux yaHeTax u JlyHe
(MC — reorpadus, acTpoHOMHUS).

O6BbsiCHEHME U3MEHEHMUS IJIOTHOCTU aTMOCOEPHI C BBICOTOMU

¥ 3aBHCUMOCTH aTMOCGEPHOTO JJaBJAe€HHUs OT BbICOTHI.
Pemenure 3aa4 Ha pacyét arMocdepHOro JaBJeHHUs.

WsyyeHue ycTpolicTBa 6apoMeTpa-aHepouaa

JelicTBue
»KMJIKOCTH M ra3a
Ha NOrpy:xéHHoe
B HUX TeJ10 (7 4)

JleicTBUE )KUJIKOCTH UM rasa
Ha NMOTpy>KEHHOE B HUX TEJIO.
BreiTanikuBarwuias (apxumeso-
Ba) cuia. 3aKoH ApxuMe[a.
[lnaBanue Tes. Bo3ayxonia-
BaHUe

JKcnepUMeHTa/IbHOe OGHapy)KeHHe eHCTBHUS XUAKOCTH M rasa
Ha NOTPYy>XEHHOE B HUX TeJIO.

OnpepesieHre BbITaJKHUBalOLlel CUJIBI, AeHCTBYOLLeN Ha TeJlo,
MOTPY>KEHHOE B XKUJKOCTb.

[IpoBeseHMue U 06CYXJEHHE ONBITOB, JJIEMOHCTPUPYIOLIUX
3aBHCUMOCTb BbITAJIKMBAIOILEH CUJIbI, AelCTByOLIel Ha Telo
B )KM/JIKOCTH, OT 0G'bEMa NOTrPYKEHHOM B XKUJAKOCTb YaCTH TeJa
U OT IJIOTHOCTH >KHUJIKOCTH.

HcciefoBaHMe 3aBUCUMOCTH Beca TeJla B BoJie OT 06'béMa
MOTPY>KEHHOM B )KMJKOCTb YaCTH TeJla.

PemeHnue 3a/1a4 Ha IpUMeHeHHe 3aKOHa ApXHUMe/ia U yCJI0BHUS
IJIaBaHUs TeJl.




w

OkoHuaHue mab.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

KoHcTpyrpoBaHHe apeoMeTpa WM KOHCTPyMPOBAaHHUE JIOJKH
Y onpefieieHHE €€ rpy30NnoAbEMHOCTH

Pa3aen 5. Pa6or

a M MOLILHOCTB. JHepruA (12 4)

Pa6oTa u mMoI-

MexaHnu4eckas paboTa.

3KCHepI/IMeHTaJIbHOE onpenesieHue MeXaHUYeCKon pa6OTbI CHJIbI

HOCTB (3 4) Mo1iHoCTh TAXEeCTHU MIPU NNaJIeHUU TeJsia U CUJIbl TPEHHUSA IIPHU paBHOMEPHOM
NepeMelleHHH TeJla 0 TOPU30HTAJTbHON MOBEPXHOCTH.
PacyéT MOIHOCTH, pa3BUBAaeMOU NMPHU MO bEME I10 JIECTHHUILE.
PemieHue 3a/1a4 Ha pacyéT MeXaHUYECKOH pabGoOThl U MOIIHOCTHU
l'Ipocn,le HpOCTbIe MEXaHHU3MbIl: pbIdar, Onpe/:[eﬂel-me BbIMI'DbIIIA B CUJI€ IPOCThIX MEXaHHWU3MOB Ha

MexaHu3Mbl (5 4)

6JI0K, HAKJIOHHAs IIJIOCKOCTb.
[lpaBuJio paBHOBecUA
peryara. [I[pumeHnenue
NpaBUJIa paBHOBECHA pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHUKU. KII/l npocThix
MeXaHHU3MOB. [IpocTeie
MeXaHU3MbI B ObITY U TEXHHU-
Ke. Pblyaru B Tesie 4esioBeka

NnpuMepe pblyara, NoJBU>KHOTO U HEMOJBUXKHOTO GJIOKOB,
HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue yci0BUA paBHOBECHUS pblyara.

O6HapyKeHHe CBONCTB MPOCThIX MEXaHU3MOB B Pa3JIMYHBIX
WHCTPYMEHTAaX Y NPUCIOCOGJIEeHUAX, UCIOJIb3YEMBIX B OBITY

U TeXHUKe, a TAKXKe B )KUBbIX opraHusMax (MC — 6uosiorus).
JKCcrepuMeHTa/IbHOE JI0Ka3aTeJbCTBO PaBeHCTBA paboT mpu
MpUMEHEHUHU MPOCTHIX MEXaHHU3MOB.

Onpepenenne K1/l Hak/IOHHOM JIOCKOCTH.

PemieHue 3a71a4 Ha MpUMeHEHUe MPaBUJia pAaBHOBECHs pblyara u
Ha pacuéTt KII/

MexaHunyveckasi
3Heprus (4 4)

KuHeTn4yeckasi ¥ IOTEHLU-
anbHas saHeprus. [IpeBpane-
HUeE OJTHOTO BHJla MexXaHHu4e-

JKCllepUMeHTa/lbHOE ONpee/ieHne U3MEeHEeHUsT KUHEeTHYeCKOMH
U NOTEHIIMAJbHOU SHEPTHUH TeJla PU ero CKaTbIBAaHUH 10
HaKJIOHHOM IJIOCKOCTH.
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CKOH 3HEepruu B APYTOH.
3aKOH COXpaHeHUsI U U3MeHe-
HUS 3HEePTUH B MeXaHHKe

dopMysIMpOoBaHHEe Ha OCHOBEe HUCC/Ie/J0BaHUSA 3aKOHA COXpPaHEHHUs
MeXaHU4YeCKOU SHEePTUH.

O6cyx/ieHue rpaHUL, IPUMEHUMOCTH 3aKOHA COXpaHEeHHUsI
dHEepTHH.

PerieHre 3aa4 C MCNOJIb30BaHMEM 3aKOHA COXPaHEHWS 3Hep-
ruu

Pe3sepBHOe Bpem4 (3 4)

8 knacc (68 u)

TemaTHu4ecKun
6JI0K, TeMbI

OcHOBHOE coaepxKaHue

OCHOBHBIE BUABI JeATEeJbHOCTH yYalMXcs
(Ha ypoBHe y4eGHBIX AeliCTBUIA)

Pa3ges 6. TensioBble siBjieHus (28 4)

CTpoeHue
M CBOJiCTBa
BemecTBa (7 4)

OCHOBHBIE 0JIOKEHU S
MOJIEKYJITPHO-KHHETHU4YeCKOHU
TEOPHU CTPOEHHUSs BellecTBa.
Macca 1 pa3aMepbl aTOMOB

U MoJieKyJ1. ONbITHI, MOJ-
TBepXK/Jaole 0CHOBHbIE
M0JI0KEHUSI MOJIEKYIsIp-
HO-KMHETHYECKOH TEOPHH.
Mogenu TBEpOTO, ) KU KOTO
Y ra3006pa3HOro COCTOSTHUM
BellecTBa. Kpucraminyeckue
¥ aMop¢HBbIe TBEp/ble TeJa.

Ha6uitoieHue 1 UHTEpHpeTalus ONbITOB, CBU/JETENbCTBYIOLIUX
00 aTOMHO-MOJIEKYJIAPHOM CTPOEHHH BelllecTBa: ONbITHI C pac-
TBOpEHHEM Pas3/IMYHbIX BELeCTB B BOJe.

PerieHre 3a/ja4 110 OLEHUBAHUIO KOJIMYECTBA aTOMOB UJIM MoJie-
KyJ1 B eJUHU1LEe 06'bEMA BellleCcTBa.

AHanu3 TekcTa JJpeBHUX aTOMUCTOB (HanmpuMep, pparmeHTa
nosMel JIlykpenus «O npupo/e Bellei») c U3JI0keHHueM 060CHO-
BaHUHM aTOMHOM rumnoressbl (CMbIc0BOe uTeHUe). OLeHKa
y0eAUTEeTbHOCTH 3TUX 060CHOBaHUM.

O6bsicHEHHEe GPOYHOBCKOTO JABWXXEHHUs, ABJeHUSA AUIPy3uun

Y pa3/IMYUN MeX/y HUMH Ha OCHOBE MOJIOXKEHUH MOJIEKYJISAP-
HO-KMHETHYEeCKOH TEOPHH CTPOEHHMs BellecTBa.
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ewwedlodu senoged seHdawud|l

IIpodoiceHue maban.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

O6bsICHEHHEe CBOWCTB ra3os,
JKUAKOCTEe! U TBEPABIX TeJl
Ha OCHOBE I0JIOKEeHUH
MOJIEKYJISIPHO-KHUHETUYECKO U
Teopur. CMayuBaHUeE U Ka-
MUJJISIPHBIE SIBJIEHUS.
TennoBoe pacluupeHue

U COKaTue

OGbsICHEHVE OCHOBHBIX Pa3/IMYUH B CTPOEHUHU ra30B, XKUIKO-
cTell U TBEPJBIX TeJ C UCIIOJb30BaHHUEM I10JIOXKEHUH MOJIEKYJISAP-
HO-KMHETH4YeCKOH TeOPUH CTPOEHHs BellecTBa.

[IpoBe/ieHHE ONBITOB IO BbIPALIMBAaHUI0 KPUCTAJIJIOB OBapeH-
HOM COJIM WJIM caxapa.

[IpoBesieHrEe U OG'bsICHEHHE ONBITOB, JEMOHCTPUPYIOLIUX
KaluJJISIpHBIE SIBJIEHUS U sIBJIEHHE CMaylBaHUs.

OG'bsICHEHUE POJIH KallWJIJISIPHBIX SIBJIEHUH JJIs1 TIOCTYIIJIEHU S
BOJbI B opraHu3M pacteHud (MC — 6uoJsiorus).

Ha6.tojeHue, npoBeJieHHe U 06'bsiCHEHHE ONBITOB 0 Ha6JII0-
JIEHUIO TEIVIOBOTO PAaCIIMPEHUS ra3oB, KUJKOCTEH U TBEPIBIX
TeJl.

O6bsicHEHHE COXpaHeHHs 06'bEMaA TBEP/bIX TeJl, TEKYYECTH
)KUJKOCTH (B TOM YMCJIe, pa3HUIIbI B TEKYYECTH JIJIs1 Pa3HbIX
)KUJKOCTel), JaBJIeHUs rasa.

[IpoBesieHHEe ONMBITOB, JEMOHCTPUPYIOIUX 3aBUCHMOCTDb JiaBJie-
HUSI BO3/lyXa OT ero 06'b€Ma U HarpeBaHHUs UJIH OXJIAXKEHHUS,
U UX 0O'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO y4YeHHs.
AHanu3 NpaKTUYeCKUX CUTYal Ui, CBA3aHHbBIX CO CBOMCTBAMU
ra3os, )KUJAKOCTEeNU U TBEPABIX TeJl

TenyioBbIE
npoueccsl (21 4)

TemnepaTtypa. CBA3b TeMIle-
paTypbl CO CKOPOCTBIO
TeIJIOBOTO JBHKeHUS
4acTul,.

BHyTpeHHsIs1 sHeprus.
Crioco6bl U3BMEHEHUST

OGocHOBaHKe MpaBUJ U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHHe pa3JHUYHbIX CIOCOG0B U3MepEeHHs U IIKaJl TeMIle-
paTypshl.

Ha6sroieHue ¥ 06'bsICHEHUE ONIBITOB, IEMOHCTPHUPYIOIIUX
M3MeHeHHe BHYTPeHHeH JHePT UM TeJia B pe3yJ/ibTaTe TellJionepe-
Jla4yH ¥ paboThl BHELITHUX CHUJI.
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BHYTpeHHel 3Hepruu:
Telvionepejaya v coBep-
meHue paboTol. Bugbl
TenJionepeaqyu: TENJA0NpoOBO-
JAHOCTb, KOHBEKILUSI, U3JIyde-
HHE.

KosimuecTBO TEMJIOTHI.
YnenbHasi TENJI0EMKOCTb
BemlecTBa. Tensioo6MeH

U TeIJIOBOe paBHOBeCHE.
YpaBHeHUE TeNJ0BOTO
6asaHca.

[lnaBJsieHUe U OTBepJeBaHUe
KpPUCTA/JINYECKUX BEIECTB.
YaenbHasi TenjoTa IJjaBJe-
Hus. [lapoo6Gpa3zoBaHue

U KoHZeHcauusa. UcnapeHue.
Kunenue. Y genbHas TenjoTa
napoo6pa3oBaHUs. 3aBUCH-
MOCTh TeMIIEPATYPhbl KUIIEHUS
oT aTMochepHOTro JaBJeHHs.
BiaxkHOCTb Bo3ayXa.
DHeprus TOIJIMBA. YeabHas
TEIJIOTa CrOPaHUs.
[IpyuHOMOBI PaboOTHI TEIJIO-
BbIxX ABuraresen. KI1/]
TEeIJIOBOTO JBUraTeJIsl.
TemnsioBble ABUTATENH U 3alllU-
Ta OKpY»Kalllel cpeabl.
3aKOH COXpaHeHUd U Ipe-
BpallleHHsl SHEPTHUH B MeXa-

Hab6srofeHre 1 06'bsICHEHYE ONBITOB, 06CY>K/ieHN e TpaKTHye-
CKHUX CUTyalUH, JEMOHCTPUPYIOLUX PA3JINYHbIE BU/ bl TEMJIO-
nepejayu: TeIJIONPOBOJHOCTb, KOHBEKIUIO, U3/IyYEeHHUE.
HccnenoBaHue sIBJIEHUS TelJIOOOMeHa MPU CMelIMBaHUU
XOJIOAHOHU U ropsiyeil BOAbL.

Hab6stoeHre ycTaHOBJIEHUS] TEMJIOBOTO PABHOBECHUS MEXIY
ropsiyey U XoJI0JHOU BOJOH.

OnpepeneHve (U3MepeHHe) KOJUYECTBA TEIJIOThI, IOJYYEHHOTO
BOJIOH MPU TemJIoo6MeHe C HarpeThlM MeTaJlJINYeCKUM LIUJINH-
JOpOM.

OnpeneneHue (M3MepeHHE) YeJbHOU TEMJIOEMKOCTH BELECTBA.
PellieHue 3a4a4, CBI3aHHbBIX C BbIYHUCJIEHHUEM KOJIMYECTBA TEILIO-
ThI U TEIJIOEMKOCTH IIPU TEIJIOOGMEHe.

AHa/n3 CUTyallMd MPaKTHUYECKOTO UCIIOJIb30BaHHUS TEIMJIO0BBIX
CBOVCTB BellleCTB U MaTepHaJOB, HAlIpUMep B LieJIsIX 3Heproche-
peXeHUs: TEIJIOU30JIUs, SHeproc6eperarle Kpblliy,
TEPMOAKKYMYJIATOPHI U T. [I.

Ha6stojeHue siBJIeHUM ucnapeHus U KOH/IeHCAl[U U.
HccnepoBaHue npouecca ucnapeHUs pas3ndHbIX )KUJKOCTeH.
OGbsicHEHHE SBJIEHUH HCIapeHUs U KOHAEHCAI[MH Ha OCHOBe
aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS.

Hab6sroneHue U 06bsICHEHHe TIpoLiecca KUIEeHHUs], B TOM YUCIe
3aBUCHUMOCTH TeMIIEPATYPbl KUIIEHUS OT JlaBJIeHUS.
Onpepenenve (U3MepeHHEe) OTHOCUTENbHOU BJAAKHOCTH BO3/AyXa.
Ha6usroaeHue npolecca njaBJaeHUs] KPUCTAIJINYEeCKOTO Bellle-
CTBa, HANIpUMep JibJa.

CpaBHEHHE NMPOLIECCOB MJIaBJAE€HUSI KPUCTAIIMYECKUX TeJl

Y pa3MsirdyeHus MpY HarpeBaHUU aMOPHBIX TeJl.
Onpenenenve (M3MepeHue) yAeJbHOW TEIJIOTHI IJIABJIEHHUS JIbJA.
OGbsicHEHHME SIBJIEHUH IJIaBJEHUS U KPUCTAJIM3ALMU Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI.
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IIpodoiceHue maban.

TemaTnueckui OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
OcHOBHOe coJiep;KaHue ” o
0JI0K, TEMa (Ha ypoBHe y4eOHBIX JAeiicTBHIA)

HUYECKHUX U TEMJIOBBIX PelieHue 3a3/1a4, CBSI3aHHbIX C BbIYHCJIEHHUEM KOJIMYeCTBa TEIJI0-
nporeccax ThI B IPOLECCAX TEMJIONEPEeAaqH IPH IJIaBJIEeHUH U KPUCTAJJIH-
3alUHY, UCTIAPEHUH U KOHJEeHCALHH.

AHasu3 cUTyalyi NpakTHYeCKOTO MPUMEHEHHUS sIBJIEHU U
[JIaBJIEHUSI U KPUCTAIJIM3ALMH, HAIPUMED, [OJyIeHHe CBEPX-
YUCTBIX MaTePHaJIOB, COJIEBAsi TPeJIKa U AP.

AHanu3 pa6oTel ¥ 06'bsICHEHHE NPUHLUINA JeHCTBHUSA TEIJIOBOTO
JBUTATEJIS.

BbluKc/ieHHe KOJIMYeCTBa TEMJIOThI, BbIJesIoerocs mpu cro-
PaHUHM pas3JMYHbIX BUAOB TOIUIUBA, U KII/l nBuraTtess.
O6cyx/ieHHe 3KOJIOTMYeCKUX NOCTeACTBUH HCI0/Ib30BaHUA
JBUraTesell BHYTPEHHEr0 CrOpaHusl, TEIJIOBBIX U TUJPO3JIEK-
TpoctaHuui (MC — 3Ko0JIOTHS, XUMHUSI)

Paszges 7. deKTpuyecKkue ¥ MarHuTHbIe siBjeHus (37 4)

J/eKTpUuYecKue dnekTpusauus tes. [IBapoga | HaburogeHue U mpoBeAeHUE ONBITOB MO0 3JIEKTPHU3ALUU TeJ
3apsaaebl. 3ap- 371eKTPUYeCKHX 3apsIJ0B. MpHY CONPUKOCHOBEHUH U UHAYKIHEH.
’KeHHBIe TeJla B3auMogencTBue 3apsikeH- Ha6uroenue u 06bsiCHEHHE B3aUMOJeHCTBUA OJHOUMEHHO
M UX B3auUMoJel- | HbIX TeJ. 3akoH KyJsioHa. Y Pa3HOUMEHHO 3aps>XKeHHBbIX TeJl.
ctBHe (7 4) JeKTpHUYecKoe IoJIe. 06 bsiCHEHHe NPUHLMNA JeHCTBUSA 3/1eKTPOoCKoMa.
[IpyHLMT Cyneprno3uLUur O6bsicHeHHEe SABJIEHUH 3JIEKTPU3ALMHU NPU CONMPUKOCHOBEHUH
3JIEKTPUYECKUX MOJIEH. TeJ U UHAYKLUEN C UCNOJIb30BaHHMEM 3HAHUN O HOCHUTEJIAX
HocuTesu ssieKTpUiecKkux 3JIeKTPHUYEeCKHUX 3apsi/l0B B BellleCTBe.
3apAaA0B. dJleMeHTapHbIN PacnosHaBaHHe U 00bsICHEHHE SIBJEHUH 3JIeKTpU3alMU B 110-

3JIEKTPUYECKUU 3apsn,. BCEJHEBHOM KU3HHU.
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Crpoenue aToMa. [I[poBosHu-
KU U JU3JIEKTPUKHU. 3aKOH
COXpaHEHMUSs 3JIEKTPUYECKOTO
3apsja

Ha6uitoieHre U 06bsiCHEHHE OMNBITOB, WIIIOCTPUPYIOLUIMX 3aKOH
COXpaHeHHUs 3JIeKTPHUYECKOro 3apsaja.

Ha6J1rojeHre OnbITOB MO MOJEIUPOBAHUIO CUJIOBBIX JTUHUH
3JIEKTPUYECKOTI0 MOJIA.

UccnenoBanue AeWCTBUS 3JIEKTPUYECKOTO MOJISI Ha MPOBOJHUKH
U U3JIEKTPUKH

INocTosAHHBIN
3JIeKTpUYeCcKHi
TOK (20 4)

JJIeKTpHUYEeCKHUU TOK. YcJio-
BUS CyLIeCTBOBAHUS 3JIEKTPHU-
4ecKoro Toka. UcToyHuKu
MOCTOAAHHOTO TOKa. JlelcTBUA
37IeKTPUYEeCKOT'0 TOKa
(TensioBOE, XMMUYECKOE,
MarHUTHOE). JJIeKTPpUUeCKUN
TOK B »XHJKOCTSX Y rasax.
JJiekTprudeckas 1enb. Cuia
TOKa. DJIeKTpU4ecKoe
HanpsikeHue. ConpoTHBIIe-
HMe MPOBOJHHKA. Y/ elbHOe
CONMPOTHBJIEHUE BellleCTBA.
3akoH OMa AJ1g y4yacTKa
uenu. [locnegoBaTenbHOe

Y MapaJijieJIbHO€e COeJUHEHHe
MPOBOJHUKOB.

Pa6oTa 1 MOLHOCTB 3/1€KTPU-
4ecKoro Toka. 3akoH Jxxoy-
as-JleHya. 3J1eKTPONPOBOJ-
Ka U NOTPe6GHUTEJIH 3JIEKTPU-
YeCKOU 9Hepruiu B OBITY.
KopoTkoe 3amMbIkaHue

Ha6JtojeHre pa3/InyHbIX BUJOB AEHCTBUS 3JIEKTPUYECKOTO
TOKAa U 0GHapyKeHHe 3TUX BUJOB JeiCTBUS B IOBCeJHEBHOH
>)KU3HHU.

COopKa M UCTIBITaHHE 3JIEKTPUYECKOH IeMH MOCTOSIHHOIO
TOKa.

H3MepeHHe CUIbI TOKA aMIIEPMETPOM.

H3MepeHHe 3/IeKTPUYECKOT0 HANIPSXKEH U BOJIbTMETPOM.
[IpoBesieHNE U 06'bSICHEHHE OMNBITOB, IeMOHCTPUPYIOLUX
3aBUCHUMOCTb 3JIEKTPUYECKOI'0 COIPOTHUBJIEHHUS] NMPOBOJHHKA

OT €ero JJINHBI, [JIOIA/ Y [IONEePEYHOr0 CEYEHHS U MaTepuaa.
UccnenoBaHnue 3aBUCHUMOCTH CHJIBI TOKA, IPOTEKAIOILEr0 yepes
pe3ncTop, OT CONPOTHUBJIEHUA PE3UCTOPA U HANPSKEeHUs

Ha pe3uCTope.

[IpoBepKa npaBuJia CJI0OXKEeHUsI HANPS>KEHU H TPU MocJ1e[0Ba-
TeJIbHOM COE€IMHEHHH /1BYX PE3UCTOPOB.

[IpoBepKa IpaBuJia [Jisl CUJIbl TOKA MPU NMapasiyieJIbHOM COeJU-
HEHHUHU PE3UCTOPOB.

AHanu3 cuTyalMi nocjef0BaTEeJbHOr0 U NapasjesbHOro
coeIMHEHUs] IPOBOJHUKOB B JJOMAIIHUX 3JIeKTPUYECKUX

CeTsX.

PeleHye 3371a4 € Mcno/ib30BaHMeM 3akoHa OMa u popmy
pacyéTa 3J1eKTPUYECKOTO CONPOTUBJIEHHUS NPH NOCIe[0BaATE/b-
HOM U NapaJijieJIbHOM COeJJHHEHUHU TPOBOJHUKOB.
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OkoHuaHue mab.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

Onpegesienre paboThl 3JeKTPUIECKOTO TOKA, NMPOTEKAIOLIETO
4yepes pe3ucTop.

OnpejesieHHe MOLIHOCTH 3JIEKTPUYECKOI'O TOKA, BblJe/sieMOi
Ha pe3HCTope.

HUccnepnoBaHue 3aBUCMMOCTH CHJIbI TOKA Yepes JIAMIOYKY

OT HaNps>KEHUsI Ha HEH.

Onpepenenue KI1/] HarpeBaTeid.

UccnenoBanue npeo6pa3oBaHUsA 3HEPTUU NPH NoJgbEMe Ipy3a
3JIEKTPO/BUTATEJIEM.

O6bsicHeHHe YyCTPOHCTBA U NMPHUHIMIA JeHCTBUS JAOMAIlIHUX
3JIeKTpOHarpeBaTe/JbHbIX IPUOOPOB.

O6bsicHEHUe NPUYMH KOPOTKOI'0 3aMbIKaHUS M NPUHLMIA
JeUCTBUSA JIaBKUX IpeJlOXpaHHTeeH.

PemeHue 3374 c ucnosib3oBaHueM 3akoHa Jpxoysia—JleHna.
Ha6sroseHre BO3HMKHOBEHUS 3JIEKTPUYECKOTO TOKA B KU/ -
KOCTHU

MarHuTHbIE
sABJeHMs (6 4)

I[locTosTHHBIE MArHUTHI.
B3auMogelicTBre TOCTOSAH-
HbIX MarHuTOB. MarHuTHOE
noJie. MarHuTHoOe noJie 3eMJI1
M ero 3HaueHHe JJIsI )KU3HH
Ha 3emJie. OnbIT IpcTena.
MarHuTHOe 1oJie 3JIeKTpUie-
ckoro Toka. [[puMeHeHuUe
3JIEKTPOMAarHMTOB B TEXHUKE.

HccnenoBaHue MarHUTHOTO B3aWMOJEHCTBUS MOCTOSIHHBIX
MarHuTOB.

W3ydeHHe MarHUTHOTO M0JIs1 IOCTOSIHHBIX MArHUTOB IPH UX
06 beIMHEHNH U pa3/iesIeHUH.

[IpoBesieHHEe ONBITOB 10 BU3YyaJM3aLMH 0JISI MOCTOSTHHBIX
MarHUTOB.

H3y4yeHUe sIBJI€HUs] HAMAarHUYMBaHUS BelleCTBa.
UccnenoBanue AeHWCTBUSA 3JIEKTPUUECKOTO TOKA Ha MarHUTHYIO
CTPEJIKY.




6v

JleficTBMe MarHUTHOTO I10JIs1
Ha NPOBOJHUK C TOKOM.
JJIeKTPOJBUTaTe b OCTOSIH-
Horo Toka. MUcnosib3oBaHue
3JIEKTPOJIBUTaTeJIeld B TeX-
HHUYECKHUX YCTpOﬁCTBaX

Y Ha TpaHCIopTe

[IpoBeseHUe ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb CUJIbI
B3aUMO/JeHCTBHSA KaTYIIKU C TOKOM U MarHWTa OT CUJIBbI U Ha-
NpaBJIeHUsI TOKa B KaTyILIKe.

AHasnu3 cuTyaluui NpakTU4YeCKOTo MpUMeHEeHHUsl 3J1IeKTPOMarHu-
TOB (B GBITOBBIX TEXHUYECKHUX YCTPOUCTBAX, MPOMBIIIJIEHHOCTH,
MeJUIHE).

H3y4yeHue JelCTBUSA MarHUTHOTO MOJIsI HA NPOBOJHUK C TOKOM.
H3ydyeHue feliCTBUS 3JIeKTPOJBUTATEIA.

HN3mepenue KII/| asniekTpoagBUTraTe/IbHOM yCTAaHOBKHU.
PacriosHaBaHue W aHa/NU3 Pa3/JUYHbIX MPUMEHEHUH 3J1€KTpPO-
ABUraTteJsied (TpaHCIOPT, 6BITOBBIE YCTPOMCTBA U AP.)

JJIeKTpOMarHuT-
Hasd WHJAYKOMA
(44)

OnbiTel Papages. fBieHue
3JIEKTPOMarHUTHOM HHAYK-
nuu. [IpaBusio JleHya.
dnektporeHepaTtop. Cnoco6bl
MOJIy4eHHUsI 3JIeKTPUIeCKOH
3HEpPrUHU. JJeKTPOCTAaHIUU
Ha BO30OHOBJISIEMBIX UCTOY-
HHUKaxX 3HepTuH

OmnbITHI 0 HUCCIEOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHON MHAYK-
LIMU: UCCJIeJOBaHUe U3MEeHEeHUN 3HaueHHs Y HallpaBJIeHUs
WHAYKIUOHHOIO TOKa

Pe3sepBHOe Bpem4 (3 4)




a9 knacc (102 v)

M CIOCOGbI €ro
onucaHu (10 4)

Cucrema orcyéTta. OTHOCH-
TeJbHOCTb MEXaHU4Y€eCKOIr0
JBHKEHHUS.

PaBHOMepHOe NpsIMOJIMHEN-
Hoe ABMXeHUue. HepaBHOMep-
HO€E MpPsSIMOJIMHEHHOE JBWXKe-
HUe. CpeJHsASI U MTHOBEHHAas
CKOPOCTb TeJia MPU HepaBHO-
MEPHOM JBUKEHUH.
YckopeHnue. PaBHOycKOpeH-
HOe NpsIMOJIMHEeHHOe JBUXe-
Hue. CBo6ojHOe TajieHue.
OnbiThl anunes.
PaBHOMepHOe JBMXKeHUe

0 OKPY>KHOCTH. [lepuo

1 4YaCcToTa o6palleHUs.
JluHeliHada U yrjoBasi CKOpO-
ctu. LleHTpocTpeMuTenbHoe
yCKOpeHUe

TemaTu4eckui OCcHOBHOe coJep:KaHHe OcHOBHBIE BH/BI JeATe/JIbHOCTH Yy4alluXcs
6JI0K, TEMA (Ha ypoBHe y4eGHbIX el CTBUIT)
Pasgen 8. Mexanudeckue sBjaeHus (40 4)
MexaHu4yeckoe MexaHH4YeCKOe JIBIXKEHHe. AHasu3 ¥ 06Cy K eHr e pa3JIMYHbIX IPUMEPOB MeXaHUUECKOTO
JABIDKEHHE MaTepuaJjibHasl TOUKa. JBUXKEHUSI.

O6cyx/ieHue rpaHUL] IPUMEHUMOCTH MOJeJNHU «MaTepuaibHas
TOYKa».

OnucaHve MeXaHUYeCKOTO JBIKEHUs Pa3/IMYHBIMHU CIIOCO6AMU
(ypaBHeHHUe, TabauLa, rpaduk).

AHan3 )KU3HEHHBIX CUTYaLluH, B KOTOPBIX POABJIAETCA
OTHOCHUTEJIbHOCTb MEXaHU4eCKOTO JIBIKEHHs.

Ha6tojeHue MexaHU4YeCKOTO JBW)KEHHUS Tesla OTHOCUTEbHO
pa3HBIX TeJ OTCYETA.

CpaBHeHUe NyTeH U TPAaeKTOPUH ABIKEHUSI OJHOTO U TOTO XKe
TeJla OTHOCUTEJBHO Pa3HbIX TeJ OTCYETA.

AHanus Tekcra l'annses 06 OTHOCHTEJNbHOCTH JIBHXKEHHUS;
BBITIOJTHEHHE 33JaHUM IO TEKCTY (CMBICJIOBOE YTEHUE).
OnpejesieHue cpeiHEH CKOPOCTH CKOJIBXKEHHUsI 6pycKa WJIM JBU-
»KeHMs IIapUKa 10 HAKJIOHHOH IJIOCKOCTH.

AHanus u o6Cy)eHre Coco60B NPUOIMKEHHOTIO ONpe/ieeHUs
MIHOBEHHOH CKOPOCTH.

OnpejesieHre CKOPOCTH PAaBHOMEPHOI'O JBMXKEHUsA (IIapHKa

B KU/ KOCTH, MOJleJIU 3JIeKTPUIEeCKOTo aBTOMOOMJIA U T. I1.).
OmnpefeneHue MyTH, NPOUAEHHOTO 32 JAHHBIA MPOMEXKYTOK
BpeMeHH, U CKOPOCTH TeJia 10 rpaduKy 3aBUCUMOCTH Iy TH
pPaBHOMEPHOI'0 JBHXKEHHS OT BPEMEHH.

06cyxeHre BO3MOXHBIX NPUHLUIIOB JelcTBHUS NPHUOGOPOB,
HU3MePSAPIHUX CKOPOCTh (CIHAOMETPOB).
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BbIYKC/IeHHE MYTH U CKOPOCTU NMPHU PAaBHOYCKOPEHHOM MPSIMO-
JIMHEMHOM JIBU)KEHU U TeJia.

OnpefesieHre NPONUJIEHHOrO NMYyTH M YCKOPEHHUS JBHXKEHUA TeJia
o rpadrKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO NpsiMO-
JINHEWHOTO JIBIXKEHUS TeJla OT BpEMEHHU.

OnpejesieHre YCKOPeHUs TeJsa NPU PaBHOYCKOPEHHOM JIBHXKe-
HHUH 110 HAKJIOHHOH IMJIOCKOCTH.

W3MepeHre nepruo/ia ¥ 4acTOThI 0OpallleHUs] TeJia 10 OKPYKHOCTH.
OnpejesieHre CKOPOCTH PAaBHOMEPHOTO JABIKEHUS TeJsa

10 OKPY>KHOCTH.

PelieHue 3a/1a4 Ha onpe/iesieHUEe KHHEMAaTHY€CKUX XapaKTepH-
CTHUK MEeXaHUY€eCKOTO JBIXKEHHS PAa3JIMYHbIX BUJOB.
PacnosnaBaHHe U NpUGJIMKEHHOE ONMCAaHKEe PAa3JINYHbIX BUJIOB
MeXaHHU4YeCKOTO JIBUXKEeHUs B IPUPO/Jie U TEXHUKe (Ha MpUuMepax
CBOGOJHO NMaZIal0IUX TeJI, JIBUKEHHUS )KUBOTHBIX, HEGECHBIX
TeJl, TPAaHCIOPTHBIX CPEACTB U Jp.)

B3aumogercTBue
Tea (20 4)

[lepBbiii 3akoH HbloTOHA.
BTopoii 3akoH HbloTOHa.
TpeTuii 3akoH HeroToHa.
[IpyHLMI cynepno3uLuu
CHJIL.

Cusia ynpyrocty. 3aKoH
I'yka. Cusa TpeHUs: cuia
TPEeHUA CKOJIbXKEeHHS, CHUIa
TpeHUd NIOKOS, A pyTrye BUJbl
TpeHHUs.

Cuia TSXKeCTH Y 3aKOH
BCEMHUPHOI'O TACOTEHUS.
YckopeHHe cBOGOJHOTO
nafieHusd. /IBM>xeHue MJIaHeT

HaGuroeHue 1 06Cy>K/ieHHE ONBITOB C [IBMXKEHHEM TeJla IPH
YMEeHBbUIeHHUH BJIUAHUA APYTUX TeJl, NPEenATCTBY WX JBUXe-
HUIO.

Ananu3 tekcra 'asusesi c onvcaHUeM MbICJIEHHOTO 3KCIIepH-
MEHTa, 06OCHOBbIBa}OIlLeFO 3aKOH MHEPLHWH; BbINIOJIHEHHUE
3a/laHUH 10 TeKCTy (CMBICJIOBOE YTEHHUE).

O6cyx/ieHue BO3MOXKHOCTH BBINIOJIHEHUS 3aKOHA MHEPIUHU

B Pa3JIMYHBIX CUCTEMax oTC4YéTa.

Hab6uirogeHue 1 06CyK/IeHUe MeXaHUY€ECKUX SIBJIEHUH, ITPO-
UCXOASIUX B CUCTEME OTc4YéTa «TesiexkKa» Mpu eé paBHO-
MepHOM M YCKOPEHHOM JIBM>KEHUH OTHOCHTEJIbHO KaGuHeTa
$usuku.

JlelicTBHS C BEKTOPAaMH CHJI: BBIIIOJIHEHME 3aJaHUH 110 C/10Ke-
HHIO U BBIYUTAHHUIO BEKTOPOB.
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IIpodoiceHue maban.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

Bokpyr CosiHLa. [lepBas
KOCMHYecKasl CKOPOCTb.

HeBecomocTh U neperpysku.

PaBHOBecHe MaTepHalbHOUI
TOYKH. AGCOJIIOTHO TBEpJlOe
Tesi0. PaBHOBecue TBEpAOro
TeJla C 3aKpeNJIEHHOHN OChIO
BpalleHusi. MOMEHT CHUJIBL.
LleHTp TsXKeCcTH

Ha6sroeHne u/uau npoBejeHue ONbITOB, JEMOHCTPUPYIOLUX
3aBUCUMOCTb YCKOP€EHHU TeJla OT IPUJI0KEHHON K HEMY CUJIbI

Y Macchl TeJa.

AHanu3 U 06'bsiCHEHHE SIBJIEHUH C UCN0JIb30BaHUEM BTOPOIO
3akoHa HeroToHa.

PeuleHue 3aza4 ¢ ucnojb30BaHWEM BTOPOro 3akoHa HbioToHa

Y IpaBUJIa CJIOXKEHHUS CUJIL.

OnpepeneHre )KECTKOCTU NPYKUHBL.

AHanu3s cutyanui, B KOTOPBIX HabGII04al0TCsI ynpyrue gedop-
MalUy, U UX 00'bICHEHHUE C UCII0JIb30BaHHWeM 3aKkoHa ['yka.
PeweHnue 3a7a4 c ucnoyib30BaHUueM 3aKoHa ['yka.
HccnenoBaHUe 3aBUCUMOCTHU CUJIbI TPEHHUSA CKOJIbXXEHUS

OT CUJIbI HOpMaJIbHOTO JaBjeHus. 06CyXieHre pe3yJibTaTOB
uccaen0BaHUS.

OnpepeneHre K03pUIMEHTA TPEHUST CKOJIbXKEHHUS.

H3mepeHHe CUIbI TPEHHUS TTOKOS.

PeweHue 3a/1a4 ¢ ucnoJsib30BaHueM GOpPMYyJibl AJsI CUJIbI TPEHUS
CKOJIbXK€EHHUSI.

AHanu3 IBU>KEHUS TeJl TOJbKO M0/, IeACTBUEM CUJIbI TSXKe-

CTU — CBOOOJHOrO NajJeHus.

O6GbsicHEHME He3aBUCHMOCTH yCKOPEeHUs1 CBOOGOJHOTrO MaJieHus
OT Macchl TeJsa.

OueHKa BeJIMUHUHbI CUJIbl TATOTEHUS, IeNCTBYIOLLEN MeXAy
AByMs TeJjlaMU ([Ji1 pa3HbIX Macc).

AHanv3 IBW)XKeHUSI HeGEeCHBIX TeJl Mo/, AeHUCTBHEM CHJIbI TATOTE-
HUs (C MCMOJIb30BaHHEM JIONOJHUTENbHBIX UCTOYHUKOB HH)OD-
MaluHn).
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Pemnrenuve 3a7ia4y ¢ MCNOJb30BaHWEM 3aKOHA BCEMHUPHOTO TArOTe-
HUs U GOPMYJIbI JJIs1 pacyéTa CHJIBI TSIKECTH.

AHa/u3 OpUTHHAJIBHOIO TEKCTA, ONHChIBAIOIIEr0 IPOSIBJEH U
3aKOHa BCEMHUPHOTO TSTOTEHUS; BbINOJHEHHE 33/JaHUHN 110 TeK-
cTy (CMBICJIOBOE YTEHHUE).

Ha6uitoieHue 1 06Cy>kieHre ONBITOB 10 U3MEHEHHIO Beca TeJsa
IIPH YCKOPEHHOM JIBHKE€HHH.

AHasnu3s ycioBUH BO3HUKHOBEHHUSI HEBECOMOCTH U Iepe-
IPY3KH.

PemeHure 3a/ja4 Ha onpesie/ieHHe Beca TeJla B PA3IMYHBIX
YCJIOBUSIX.

AHanus cui, AefCTBYIOUIMX Ha TeJIo, IOKOsIleecs Ha ONope.
OmnpejiesieHHe LeHTPA TAXECTH Pa3/IMYHbBIX TeJs

3aKoHbI coxpa-
HeHuA (10 49)

HWMnynbc Tena. U3ameHeHue
uMIyJabca. UMnyabc cuabl.
3aKOH COXpaHeHHUs UMIIYJIb-
ca. PeakTuBHOe JBH>KeHHUe.
MexaHu4yeckasa paboTa u
MOIIHOCTb. Pa6oTa cui
TSXKeCTH, yIPYyTOCTH, Tpe-
HUs. CBSI3b SHEPTHH U pa-
GOTHI.

[NoTeHuMa/NbHasA 3HePTHUA
TeJia, OJHATOr0 HaJ, MOBepX-
HOCTbI0 3eMJIH. [loTeHMa/Ib-
Hasl 3Heprus CKaTou npy-
>KMHBL

Kunernyeckasa sHeprus.
TeopeMa 0 KHHeTHYeCKOH
SHepruu.

Ha6mroneHue v 06CyKieHHE ONBITOB, IEMOHCTPUPYIOIIUX
nepejady UMIyJibca IPU B3aUMO/IeHCTBHUY TeJl, 3aKOH COXpaHe-
HUSI UMITyJIbCa IPY abCOIIOTHO YIPYTrOM U HEYNIPYT'OM B3aHUMO-
OEeNUCTBUH TeJl.

AHa/M3 cUTyal Ui B OKpPY>KalolleH >KU3HU C UCII0JIb3OBAaHUEM
3aKOHAa COXpaHeHUsI UMITyJibCca.

PacnosHaBaHue sIBJIEHUS PeaKTHBHOIO JBMXKEHUs B IpUpoJe
u texHruke (MC — 6uoJiorus).

[IpuMeHeHU e 3aKOHA COXpPaHEeHHUS UMILYJIbCa [Jisl pacuéTa
pe3yJIbTaTOB B3aUMO/Z,eHCTBUs TeJs (Ha MpUMepax HeyIpy-

roro B3aMMO/IeCTBHUS, YIIPYTOT0 LLleHTPaJlbHOI'0 B3aUMO-
AeNCcTBUSA ABYX OJJMHAKOBBIX TeJI, 0JJHO U3 KOTOPBIX HEIOJI-
BUXKHO).

Pelienyre 3a7a4 c MCNI0/1Ib30BaHWEM 3aKOHA COXpaHEHUS M-
nyJibca.

OnpefneneHue paboThl CUJbI YIPYTOCTU NMPU MOLBbEME rpy3a

C UCIOJIb30BaHHEM HENOABMKHOI'O U MOABIXKHOTO GJIOKOB.
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IIpodoiceHue maban.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

3aKOH COXpaHeHUsI MEeXaHH-
4YeCKOU sHepruu

H3MepeHMne MOIIHOCTH.

W3MepeHue NOTEHIMAJBHONW 3HEPTUU yIIpyro AedopMHUpPOBaH-
HOM NpPY>KHUHBI.

W3MepeHre KMHeTHYeCKON 3HEPTUHU Tejia MO0 AJIMHE TOPMO3HOTO
MyTH.

JKCIlepUMeHTa/JIbHOEe CPAaBHEHHE HW3MEHEHHUsl NOTEeHLHaJbHOH
U KMHeTHYeCKOM 3Hepruil Tesja NpU ABMKEHUH N0 HAaKJIOHHOM
MJIOCKOCTH.

JKcnepuMeHTa/IbHAsI NIPOBEPKa 3aKOHA COXpaHEHHUsI MeXaHUve-
CKOH 3HEepruu Npyu CBOGOAHOM IaJleHUH.

[[ppMeHeHHe 3aKOHA COXpaHEeHUsI MeXaHU4eCKON S3HepTHUH
JJIs1 pacyéTa NOTEHIMAJbHON U KMHETUYEeCKOH 3HEepTrui TeJsa.
PelreHue 3a71a4 c MCNIOJIb30BaHUEM 3aKOHA COXpaHeHUs MeXa-
HUYeCKOU 3HepTruu

Pa3aen 9. MexaHnuu

ecKue KoJie6aHUA U BOJHBI (15 4)

MexaHu4yecKue
KoJsie6aHu4 (7 4)

Kosie6aTesibHOE ABUXKEHUE.
OcHOBHbIe XapaKTepUCTHUKHU
KoJIeGaHUH: Tepuo/, 4acToTa,
ammudTtyzga. Marematude-
CKUH U NPY>KUHHBIA MasiTHU-
ku. [IpeBpallleHre saHepruu
MpU K0Jie6aTEeJIbHOM JIBHXKe-
HHUU.

3aTyxarinue KoJieGaHHUA.
BbIHY/1IeHHbIe KOoJIeb6aHUs.
Pe3soHaHc

Hab6sroneHre kosebaHuit noA JeHCcTBUEM CHJI TSDKECTH U yIpy-
rOCTU U O6HapyKeHHe NMOoJ06HbIX KOJIe6GaHUN B OKpY Karo1ieM
MHpe.

AHanu3 Kosie6aHUM rpy3a Ha HUTH U Ha IpykuHe. OnpesiesieHHe
4acTOTbI KOJIe6aHUH MaTeMaTHYEeCKOT0 U MPYKUHHOI'0 MassTHH-
KOB.

HabGusirogeHre U 06'bsICHEHU E SIBJIEHHUs] pe30HAHCA.
HccnenoBaHue 3aBUCMMOCTH NepHo/ia KoeGaHUM 1o/iBelIeHHO-
ro K HUTH I'py3a OT AJIMHBI HUTH.

[IpoBepka He3aBUCHMMOCTH IepHoja KosebaHHUH Ipysa, MojBe-
IIIEHHOTO K JIEHTE, OT MacChl Ipys3a.
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Hab6srofeHre u 06Cy>K/ieH1e OTBITOB, J€MOHCTPUPYIOILIUX
3aBUCHUMOCTb MepUOAa KoebaHUN MPYKUHHOr0 MasiTHUKA

OT Macchl rpy3a U )KECTKOCTH NPY>KHUHBI.

[IpyuMeHeHMe MaTeMaTHYeCKOTO0 U NMPYKUHHOTO MasTHUKOB

B Ka4yecTBe MoJeJiel [IJ1s1 O CaHUs KOJIeGaHUM B OKPY»KaloLeM
MHpE.

PemeHue 3aa4, CBI3aHHBIX C BbIYUCJIEHHEM UJIH OLlEHKOH
4acToThl (mepuoa) KoseGaHuu

MexaHu4yecKue
BOJIHBI. 3BYK
(84)

CBolicTBa MeXaHUYeCKUX
BoJIH. /[sinHa BoJIHBI. Mexa-
HUYeCKUe BOJIHbI B TBEPJOM
TeJsie, CeiCMUYeCKHe BOJIHBI.
3Byk. [poMKOCTBb 3ByKa

U BblcoTa ToOHa. OTpakeHUue
3ByKa. UHGpa3BykK u yabTpa-
3BYK

OGHapy»eHHe U aHa/IN3 BOJTHOBBIX IBJIEHHH B OKpY»KaolieM
MUpe.

Ha6uitojeHre pacnpocTpaHeHHs] NPOJOJIbHBIX U IONepeYHbIX
BOJIH (Ha MoJiesiM) U o6Hapy»KeHHe aHaJOTUYHBbIX BUJOB BOJH
B Ipupoje (3ByK, BOASHbIE BOJIHEI).

BblyKc/IeHHe AJIMHBI BOJIHBI U CKOPOCTH PacHpOCTPaHEeHUs
3BYKOBBIX BOJIH.

JKcIlepUMeHTa/JIbHOE Olpe/ie/ieHHe I'PAaHUI YaCTOThI CJABIIINMBbIX
3BYKOBBIX KOJIEOAHHUM.

Ha6J1tojeHre 3aBHCHMOCTH BBICOTBI 3BYyKa OT YacTOThI (B TOM
YHCJIe C UCTOJIb30BAHNEM MY3bIKaJbHbIX HHCTPYMEHTOB).
HaGuirofeHre 1 06bsiCHEHUE SIBJIEHUS] aKYCTHUYECKOr0 pe30-
HaHca.

AHasu3 OpUTHHAJIBHOTO TEKCTA, NOCBAIEHHOTO HCII0/Ib30Ba-
HUIO 3BYKa (MJIM yJIbTPAa3BYyKa) B TeEXHUKe (3X0JI0KaIUs,
yJAbTPa3ByK B MeJULUHE U [p.); BbIIOJIHEHHE 33JJaHUH 110 TeK-
cTy (CMBICIOBOE YTEHUE)

Pa3ges 10. jieKTpOMarHUTHOE M0Jie U 3JIEKTPOMarHuTHbIE BOJIHBI (8 4)

JJIeKTpOMarHuT-
Hoe MnoJie

3JIeKTpOMaI‘HI/ITHOE noJie.
3.ﬂeKTpOMaFHI/ITHbIe BOJIHBI.

HOCTpoeHI/Ie paccy){c,qel—mﬁ, 060CHOBbIBa}0].LlI/IX B3aMMOCBA3b
3JIEKTPUY€CKOIro U MaroHuTHOro noJieu.




9§

IIpodoiceHue maban.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

U 3JJIEKTpoMar-
HUTHBbIE€ BOJIHbI
(64)

CBO¥CTBa 3JIEKTPOMAarHUT-
HbIX BoJIH. llIkasa ajeKkTpo-
MarHUTHBIX BOJIH. Mcnosib30-
BaHHE 3JIEKTPOMArHUTHBIX
BOJIH J1JIsl COTOBOU CBSI3U.
JJleKTpOMarHuTHas IpUpoJa
cBeTa. CKOpOCTh CBeTa.
BoJsiHOBBIE CBOiCTBaA cCBeTa

JKCnepuMeHTa/IbHOE U3yYeHHe CBOMCTB 3JIEKTPOMAarHUT-
HBIX BOJIH (B TOM 4HCJIE C IOMOIBI0 MOOUJIBHOTO TeJle-

dona).

AHany3 peHTreHOBCKUX CHUMKOB 4eJIOBEeYeCKOro opra-
HU3Ma.

AHau3 TEKCTOB, ONIMCBHIBAIOLINX NPOSABJIE€HHUS 3JIEKTPOMAarHHuT-
HOTO U3JIy4YeHHUs B IPUPOJie: >KUBble OPTaHHU3MBbI, U3JIyYEHHUST
HebeCHbIX TeJs (CMbICJIOBOE YTEHHUE).

PacnosHaBaHHe M aHaA/IU3 Pa3/IMYHbIX IPUMEHEHHUH 3JIeKTPO-
MarHUTHBIX BOJIH B TEXHUKE.

PemieHre 3a/1ay ¢ UCNOJIb30BaHUEM GOPMYJT JIJIsT CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, AJIMHBI BOJIHBI M YaCTOThI

cBeTa

Pa3gen 11.

CBeToBbI€ siBJeHUA (15 4)

3akoHbl pacmpo-
CTpaHeHHsI CBeTa
(64)

HUctoyHuku cBeta. JlyyeBas
MoJesb cBeTa. [IpsaMonHeN-
HOe pacnpocTpaHeHHe CBeTa.
3atmenua ConHua u JIyHbI.
OTpaxkeHue cBeTa. [lsiockoe
3epKaJio. 3aKOH OTpaKeHHs
cBeTa.

IIpesiomsienue cBeTa.

3aKOH npeJIoMJIEHUS CBeTa.
[Tos1HOe BHyTpeHHee OTpaxe-
HHUe cBeTa. Mcnosib30oBaHue

HaGJ1ro/ieHre ONbITOB, IEMOHCTPUPYIOLUX SIBJI€HHE TPSIMOJIH-
HeWHOTo pacnpocTpaHeHUsl cBeTa (BOSHUKHOBEHHE TEHHU U IOJIY-
TEeHHU), U UX UHTEePIIpeTaLHs C UCII0JIb30BaHHUEM NOHATUS
CBETOBOTO JIy4a.

OOGbsicCHEHHE U MO/ eJIMPOBAHUE COJIHEYHOTO U JIYHHOI'O 3aTMe-
HUH.

WccnepoBaHue 3aBUCHMOCTH yIJjla OTPAXKEHHUS CBETOBOTO JIyda
OT yrJjia NaZleHus.

H3yyeHue CBOHCTB U306pakeHHs B IIJIOCKOM 3epKaJie.
Ha6uiroieHue 1 00'bsiICHEHHE ONBITOB 0 NOJIYYEHUIO U306pae-
HHUH B BOTHYTOM U BBINYKJIOM 3epKaJiax. Ha6ioneHue u 06bsic-




yi

BHYTPEHHEro OTpaKeHUs
B ONTHYECKUX CBETOBOJAAX

HEeHMe OIBbITOB 110 NMPeJIOMJIEHUIO CBeTA Ha IPaHULe pa3/InYHbIX
cpeJi, B TOM YHCJIe ONbITOB C MOJHBIM BHYTPEHHHUM OTpaKeHHUEM.
HccnepoBaHre 3aBUCUMOCTH yTJla IpeJIOMJeHUs OT yTJa
naJleHUsl CBeTOBOTIO0 JIyda Ha FPaHHUIe KBO3JyX—CTEKJIO».
Pacro3HaBaHue sIBJIEHUHM OTpa)KeHUs M NpesIOMJIeHUs] CBeTa

B MOBCeJHEBHOM »KHU3HU. AHA/IN3 U 06'bsICHEHHE SIBJIEHUA
ONTHUYEeCKOTO MUpaXa.

Pemenue 3a71a4 ¢ MCIIOJIb30BaHUEM 3aKOHOB OTpaKeHHUA

Y NIpeJIOMJIeHUsI CBeTa

JIMH3BI U ONTH-
4YecKue NpuGopsbl
(64)

JInH3a, XoA Jiyded B JIMH3e.
OnTtuyeckasi cucTeMa.
Ontrhyeckue  OpPHUOOPBHI:
doToanmapart, MUKpOCKOTI

U TeJsiecKoIl. ['J1a3 Kak onTu4e-
cKkas cucrema. binsopykocTp
U 1aJIbHO30PKOCTh

[TosyyeHne H306paykeHUH C NMOMOILbI0 cobuparoled U pacceu-
BalolleN JINH3.

Onpegesienre GOKyCHOTO PACCTOSAHUS U ONTHYECKOW CHJIBI
cobUpawIe JIMH3BL.

AHasiu3 ycTpoicTBa M NPUHIUIA AU CTBUSA HEKOTOPBIX ONTHYE-
CKHX MPUO60POB: poToannapara, MUKpPOCKONA, TeJecKoIa

(MC — 6uoJsiorysi, aCTpPOHOMHUS).

AHanu3 siBJIeHUH 6JIM30PYKOCTH U JaJIbHO30PKOCTH, MPUHLHNA
neuctBusi oukoB (MC — 6uosiorus)

Pa3noxeHue
6eJIoro cBeTa
B cekTp (3 4)

Pa3sioxxeHue Gesoro ceeta
B crieKkTp. OnbIThl HbloTOHA.
Cii0>keHue ClleKTpaJIbHbIX
1BeTOB. /[ucnepcus cBeTa

Ha6.1t01eHue 110 pas3JioKeHUI0 6eJIOro CBeTa B CIIEKTP.
Ha6.iro/1eHue 1 06 bsICHEHHE ONBITOB M0 MOJyYeHHI0 6es1oro
CcBeTa IPU CJI0KEHHU U CBeTa Pa3HbIX I[BETOB.

[IpoBesieHrEe U 0OG'bSICHEHUE ONMBITOB MO BOCIPUATHIO [[BETA
MpeIMETOB NMPU UX HAGJIIOJJEHUH Yepe3 IBETOBble PUIbTPHI
(1BETHBIE OYKH)

Pa3ges 12. KBanToBbIe ABAeHU:A (17 4)

Hcnyckanue
Y MOrJIoLeHu e

OneiThl Pe3zepdopra u niane-
TapHas MoJieJib aToMa.

O6cyxeHue ey onblToB Pedepdopsa 1o ncciaeoBaHUO
aTOMOB, BbIJIBM)KEHHE THIIOTE3 O BO3MOXHBIX pe3yJibTaTax
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OkoHuaHue mab.

TemaTuuecKuit
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1eSITeJIbHOCTH yUaAlIUXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHIA)

CBeTa aToMOM
(44)

Mogess aToMma bopa. Ucny-
CKaHHE U IOTJIOleHHe CBeTa
aTomoM. KBaHThI. JInHel4a-
Thl€ CIEKTPbI

ONBITOB B 3aBUCHUMOCTH OT IpeJI0JaraeMoro CTpoeHHsl aTOMOB,
dopMynpoBaHue BbIBOJOB U3 PE3YJIbTATOB OINbITOB.
O6cy>x/ieHre NPOTHBOPEYUH IJIaHETAapPHOW MOJiesIM aToMa

Y OCHOBaHWH 151 runoTe3bl bopa o crannoHapHBIX opGUTaAx
3JIEKTPOHOB.

Ha6J1ro/ieHye CIJIOLIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyYeHHU
pas/IMYHBIX BelecTB. O6bsiCHEHHE JIMHEeNYaTbIX CIEKTPOB
H3JIy4eHUs

CTpoeHue
aTOMHOTO AApa
(64)

PapguoakTuBHOCTB. Anbda-,
GeTa- ¥ raMMa-U3JIydeHHUs.
CTpoeHHe aTOMHOTO AJpa.
HyxkyioHHasi MoJeslb aTOMHOIO
aapa. Usotonel. PaguoakTus-
Hble npeBpalueHus. [lepuop,
noJiypacmnaza.

JelicTBUA paiuOaKTHUBHbBIX
U3Jy4eHUN Ha )KUBbIE
OpraHU3MblI

O6cyx/eHre BO3MOXKHBIX TUIIOTE3 O MO/ eJISIX CTPOEHUS sAApa.
OnpegesieHre cocTaBa s/ep MO0 3aZlaHHbIM MacCOBBIM U 3aps/0-
BBIM YHCJIaM U I10 NOJIOXKEHHUIO B IEPUOJUUECKOU cHUCTeMe
371eMeHTOB (MC — xuMus).

AHasu3 u3MeHeHHUs COCTaBa s14pa U ero MoJIOKeHHUs

B IIEPUOANYECKON CHCTeMe IPH a-paJjMOaKTUBHOCTH

(MC — xumus).

WccnenoBanue TpeKOB @-4aCTHUIL, IO rOTOBBIM poTorpadusm.
OGHapyXeHHe U U3MepeHHe paJMallMOHHOTr0 $OoHA C HOMOUILIO
J03MMETPA, OLleHKA €r0 MHTEHCHBHOCTH.

AHanu3 6U0JI0THYEeCKUX U3MEHEHUH, MPOUCXOASALINX MO/,
JelCcTBUEM paJMOaKTUBHBIX u3nydyeHHHd (MC — Guosorus).
Wcnonb3oBaHUE paUOAKTUBHBIX U3JIy9Y€eHUH B MeIULIMHE

(MC — 6uosaorus)

AnepHbie
peaknum (7 4)

AnepHble peaknyu. 3aKOHBI
CoXpaHeHHUs 3apsilOBOTO

Pewmenue 3a4a4 C UCIIOJIb3OBAHHWEM 3dKOHOB COXpPaHEHHUA
MaCCOBBIX U 3apAA0BbIX YHCEJI Ha onpeJeJieHHe pe3yJibTaTOB
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U MacCOBOTO YU CeJI. JHeprus
CBsI3U aTOMHBIX s/ep. CB3b
Macchl M 9Hepruu. Peakuuu
CUHTEe3a U JleJIeHUud sa/ep.
HUctouyHuku sHepruu CosiHLa
Y 3BE3.

AnepHas sHepreTuka

AJlepHBbIX peaKIMi; aHa/Ju3 BO3MOXXHOCTH WJIH HEBO3MOXXHOCTHU
AlepHOH peaKLUH.

OneHKa 3HEPrUU CBA3HU S/lEP C UCIO0JIb30BaHUEM (OPMYJIb
JHHIUTeNHa.

06cyxaeHre epCneKTUB HCI0/1b30BaHUA YIIPaBJ/IsieMOro
TepMOsIlepHOTO CUHTe3a.

O6cy»x/AeHre NPeuMyIeCcTB M 3KOJIOTHYEeCKUX TpobJeM,
CBSI3aHHBIX C siiepHOH 3HepreTukou (MC — akoJiorus)

INoBTOpUTE/ILHO-06061al0IIU MOAYJIb (9 4)

CucremMaTu3anus
1 06001eHre
npeAMEeTHOr o
coJieprKaHus

Y ONbITA Jiesl-
TeJbHOCTH,
IpUOGPETEHHOTO
NpU U3y4eHUHU
BCEro Kypca
busuku

0606111eHUE COepKaAHUS
Ka’KI0T0 U3 OCHOBHBIX
pasziesioB Kypca GU3UKU:
MexaHU4YeCKHe, TeIJIOBhIE,
3JIEKTPOMarHUTHbIe, KBAHTO-
Bble sIBJI€HUS.

Hay4HbIil MeTO/] TO3HAHUS U
ero peasiu3auus B pusude-
CKUX HCCJIeOBaHHUSX.

CBs3b GU3UKHU U COBPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTU
nepejayu uHGopmanuy,
3HEpPreTHUKeE, TPAHCIIOPTE

BbinosiHeHHe y4e6GHBIX 3aJaHUM, TPEOYIIUIUX JEeMOHCTpalUuU
KOMITETEHTHOCTEH, XapaKTepU3yIIUX eCTEeCTBEeHHOHAYYHYI0
rPaMOTHOCTb:

6 MpUMEHEHHsl MOJyYeHHbIX 3HAHUU /i1 HAYYHOTO 00'bsICHEHUS
du3nUecKUX SBJIEHUN B OKpYyXKalwlled NMpUpoJe U NMOBCEHEB-
HOM KM3HHY, a TaK)Ke BbISABJIeHUsI PU3NIECKUX OCHOB psAga
COBpEMEHHBIX TEXHOJIOTHM;

6 MPUMEHEHHs] OCBOEHHBIX IKCIEPUMEHTANbHbIX YMEHUHN JJist
HuccienoBaHUs PU3NYECKUX sIBJEHUH, B TOM YU CJe JJIS
MPOBEPKU TMIIOTE3 U BbIsIBJIEHHUSA 3aKOHOMEPHOCTEM.

PellleHMe pacyE€THBIX 33/1a4, B TOM YHCJIe IPEANO0JIaraw X

HCI0JIb30BaHUe pU3NYECKON MOJe/IM U OCHOBAaHHBIX Ha CoZep-

’)KaHU M Pa3/INYHbIX pa3/lesioB Kypca GpU3HKU.

BbInoJIHEHUE U 3aLUTa IPYNIOBbIX U UHAWUBUAYATbHbBIX

MPOEKTOB, CBSI3aHHBIX C COAepKaHUEeM Kypca GU3UKHU

MKOY "NY)>XHOBCKAS COLU", M'yseeBa ManuHa MuxaitnosHa, AvpekTop
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